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MESSAGE FROM DR. GEORGE BILICIC, DEAN
COMMUNITY COLLEGE DIVISION
WEST VIRGINIA STATE COLLEGE

We at the Community College Division are pleased to
report on progress of the NASA-funded research being
conducted at West Virginia State College. This research
activity continues to enhance the Community College
Division's educational framework by offering an opportunity for
our students to apply classroom technology in real-life
situations. Additionally, papers continue to be published in
journals and presented at international conferences on the
theoretical work of the project thus disseminating research

accomplishments of the project to the scientific community.

Educational motivation provided by the NASA Project
research work is highly commendable. Although
electromagnetic capability may not be a typical consideration
of some students, the non-traditional student populace of the
community college environment, many with industrial and
technological backgrounds, is particularly interested in the
development and implementation of these capabilities. We
appreciate this research activity for stimulating student
technological curiosity and providing a means of satisfying that
curiosity.



This continued research effort has lead to the
publication of yet another article by the principal investigator
of the NASA Project and professor of Electronics Engineering
Technology, Dr. Craig Spaniol, and the WVSC/NASA technical
officer, Dr. John Sutton. Their successful publication of the
third in a series of articles demonstrates our commitment to
technological advancement in the community college
component. The article, entitled "Electron Mass and Fields,
II," was published recently in the international scientific
Journal, Physics Essays.

-Our cooperative interaction with NASA - Goddard Space
Flight Center over the Yyears has had an extremely positive
effect on technical educational activities at the Community
College Division, as well as on contributions to the scientific
community through the publication of research results. We
welcome the opportunity to continue this interaction for many

years to come.



OVERVIEW

During this current reporting period, the project has
focused on completing Phase [ of the field monitoring work and
documenting research accomplishments. Highlights of these
efforts include presentations of papers at the annual joint
meeting of the American Physical Society/American
Associatlon of Physics Teachers, April 18-22, 1994, in Crystal
City, Virginia, and at the International Space, Time, and
Gravitation Conference and Etoiles de L'Ecole Polytechnique
Symposium, May 23-28, 1994, in St. Petersburg, Russia.
These papers evoked considerable interest both here in the
United States and abroad. Such interaction or feedback

generated extensive material for future papers.

Field measurements of the background Ultra Low
Frequency (ULF) electromagnetic spectrum in the New Mexico
and Texas regions are most interesting. For some unknown
reason, the signals are clearer (signal to noise ratio) in New
Mexico than Texas, particularly around Taos. Also, the signal
characteristics (signatures) are different within the New Mexico
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area. We would like to enter the next phase of this work by

establishing continuously operating stations in these areas.

The project has been approached through contacts at
Goddard Space Flight Center by representatives of the
Peruvian government. They wish to pursue a Joint effort to
establish ULF monitoring stations throughout Peru to monitor
possible earthquake precursor signals. We certainly hope that
sufficient funding is obtained to continue this fascinating

research into the natural ULF properties of plant earth.



COMPUTER GROUP

The computer group has major accomplishments during
this reporting period. These tasks evolved from necessary
changes and major additions made to the monitoring system
In order to utilize an expedient method of collecting and
analyzing data. These systems were upgraded with new

comm'unication packages that have enhancement capability.

The monitoring systemn database was flushed due to a
virus that penetrated these systems. An upgrade package
modifying current software was installed to protect against
future virus infections. Recovery of lost time due to this flush
was minimal since we initiated routine back-up pfocedures
during the last reporting period. With these modifications in

place we have expanded our data reduction capabilities.

Major advances in the use of the INTERNET system and
its resources are in place. INTERNET provides an economical
means of communication between members of the project, off-
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campus contacts relating to our research effort, and our newly-

acquired Russian counterparts.

This network has not only been used to make new
connections through the utilization of E-Mail, but it also is
used as a communications setup through electronic bulletin
boards and other network systems. We are now using the net
to access other research groups to exchange data. By
initiating searches in the net for data relating to our research,
any pertinent information located on the net can be viewed and
sections applicable to our research downloaded automatically.
This capability has added a new dimension to our research

effort.

The use of the MU-SPIN System (Minority University -
Space Interdisclplmary Network) of computers, with the help
of Mr. James Harrington, Goddard Space Flight Center, will
also provide us with a pathway for expanding our
communication and analytic capabilities. MU-SPIN may
provide us with a means to view rapidly incoming data

(spectrum traces from the field monitoring site) while allowing
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us to compare and compress these data more efficiently. Use
of the MU-SPIN supercomputer access will expedite this task.
Such improvements in our data collection and analyzation

process is vital to our continuing research effort.



ELECTRONICS AND FIELD WORK

Earlier experiments at West Virginia State College
monitoring the Earth-Ionosphere cavity for Resonant
Frequencies provided us with inconsistent results. This was
primarily due to the cavity signal-to-noise ratio at our College
site. Noise in this case was electromagnetic energy, emanating
from man-made devices such as electric motors, fluorescent
lights, computers, et cetera. Our main computers, electronic

lab, and offices are located at the College.

Therefore, a remote monitoring site was set up at
Hurricane, West Virginia, using a Hewlett Packard 35660-A
Dynamic Spectrum Analyzer to monitor the Extremely Low
Frequency (ULF) spectrum. A Krohn-Hite model 3343 filter
was used to limit the bandwidth of the spectra entering the
analyzer to 27 Hz. The HP-35660A was set to display spectra
between 3 Hz and 30 Hz. At times the interference level was

still high, causing the signal to be lost in the ambient noise.



Using the equipment listed above plus a Hewlett Packard
3560A Portable Spectrum Analyzer, other remote sites were
investigated. The remote equipment was set up in different
states from West Virginia south to Florida then west to New
Mexico and Kansas, testing not only for a low noise site, but
also to determine if the geographic location had a bearing on

the cavity signal characteristics.

We are continuing to look for a suitable location to set
up a more permanent monitoring station. Work is ongoing to
Improve the sensors used to receive ULF signals. We are also
selecting the optimum equipment configuration and upgrading
software programs that cohtrol the instrumentation system

and analyzes received data.

CURRENT WORK

The resonant frequencies, according to the work done by
the German physicist W. O. Schumann In 1952, starts at
about 8 Hz. Due to continuous flexing of the cavity, signals

will move about 1/2 Hz above or below the mean frequency.
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Eight hertz (7 1/2 Hz to 8 1/2 Hz) signals varies between -85
dBVrms and -95 dBVrms. In some areas the noise floor is in
this same area making it difficult to separate cavity frequencies
from noise. Monitoring in Texas and New Mexico has
produced the best results to date. The noise floor in these
areas was very low, about -110 dBVrms. This number varies
greatly over time, although it does seem to stabilize over the

thousands of traces recorded so far.

How this sensitivity is linked to the type of sensors and
amplifying equipment is not yet known. Once a permanent
remote site is established where continuous monitoring can
occur, the data analysis should give us a good picture of the
frequency drift, strength, and direction of the cavity's resonant

frequencies.

REMOTE-ONE

Remote-one is housed in a trailer that is 6 feet wide, 6
feet high inside, and 10 feet long. This trailer has been wired
with 110 Volt outlets along with telephone lines. The trailer

has external connections for telephone, power, and coaxial
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cables for the various sensors and antennas.

A Hewlett Packard 35660A Dynamic Spectrum Analyzer
is the main piece of equipment. A Hewlett Packard 9153C
Hard Disk Data Storage Device is connected to the HP-35660A
where the recorded traces are collected. A Krohn-Hite model
3343 filter limits the bandwidth of the spectra entering the
analyzer. The computer that controls the system is an AT&T
PC 6300. A Hewlett Packard 82335A Interface allows the
computer to communicate with the Hewlett Packard 35660A
Dynamic Spectrum Analyzer. A Radio Shack model 26-1208A
cassette recorder and a Novex FG-2020A Function Generator
are used to record the raw data. In addition, a variety of
miscellaneous equipment and tools make up the mini-

electronic lab on wheels.

Software that controls the system was written by the
computer group. Sensors, pre-amps, post-amps, and
components that interface the raw data recording devices were

constructed by the electronics group.
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The following is a brief description of what happens
during a day with Remote-One. The system operates in a loop,
so we will start with when the system resets itself. This occurs
once or as many times in any twenty-four hour period as is set
by the team. First, if there is a new compressed file from the
main office at the College, it is unpacked and the expanded
files are sent to the appropriate sub-directories of the
computer. Messages are sent to the sysop's computer, and if
a new definition file was unpacked it replaces the previous one
in the control sub-directory. Then, other housekeeping
routines are run to prepare the system for monitoring
operation. The HP-35660A is then set up using parameters in
the system’s definition file. Traces are recorded at intervals set
by the definition file. These traces are collected and moved to
the computer's active memory where they are compressed
along with any messages for the Principal Investigator or

others at the office or lab.

The compressed file is identified with a code that
indicates the date and location plus other pertinent

information. The computer then automatically opens a
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communication link and waits for the main computer to call.
During contact with the main computer at the College,
compressed files are transferred bidirectionally.  When
transmissions are completed the communications link is
automatically terminated. The remote computer then calls the
sysop's computer and transfers any new messages or updates
of files that control the overall system. The system then resets

itself and the loop continues.

This software was written in such a way as to allow a
greater flexibility in control of the individual components of the
monitoring system. Other software at the main office can be
used to write flles that control the overall system and
configuration file that is used to parameterize the HP-35660A.
Copies of these compressed files are stored at both the remote
site and at the main office. Representative traces are

contained in Appendix A.
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COMMUNITY COLLEGE DIVISION OPEN HOUSE

The NASA-MEIRF Project participated in the Community
College Division Open House and Career Information Day held
on March 15, 1994 (Appendix B). This event was designed to
familiarize campus students, area high school students, and
the public, in general, with the Community College Division of
West Virginia Stat= College and all it has to offer. Those in
attendance were allowed to observe actual classroom sessions
and were given the opportunity to speak with advisors and
representatives of all departments about questions they had

pertaining to various fields or activities.

The Project’s presentation in the Open House was very
successful and provided an excellent opportunity to interact
with the student population, current and future, as well as
with campus faculty and staff. Severa] posters were displayed
giving general background information on the goals and
objectives of the research activity. Other posters illustrated

the nature of research being conducted here at West Virginia
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State College and was of particular interest to those who were

not familiar with the enormous range of research possibilities.

The computer group designed a software program to
inform those visiting the NASA Project display area of the
equipment and advanced technology concepts being utilized by
the project in the "field". This program displayed not only why
it is used, but also how it works. The graphics used in the
illustration were informative and the overall program

animation was enjoyed by all.

Approximately 400 people took advantage of this
opportunity to come out and meet the college. The NASA
Project was pleased to have the opportunity to reach so many
with its research results and objectives. Some of the groups in
attendance other than WVSC students, staff, and faculty were:
Nitro High School, Poca High School, Sissonville High School,
Herbert Hoover High School, McKinley Junior High School, the
ONOW Program of Putnam County Technical Center, Project
NEST of Kanawha County, Sojourners Homeless Shelter, and

St. Paul's Baptist Church.
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Considering the large turnout and the number of
participants, this event was truly a success. Those who
stopped by the NASA Project table expressed an interest in
returning next year because they enjoyed the Open House
immensely and had learned so much about the Community
College Division and the NASA Project. Hopefully, an Open
House and Career Information Day will become a semi-annual

event.
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PANEL DISCUSSION PROGRAM

Dr. Spaniol was invited to make a presentation at the
Panel Discussion Program hosted by the Committee on
International Understanding at West Virginia State College
concerning travel to St. Petersburg, Russia, . The Panel
Program was held on February 22, 1994, at the Wilson College
Student Union building. Dr. Spaniol was one of four faculty
members making a presentation on their travel to St.

Petersburg during the year.

This program was well attended and presentations
covered many varied aspects pertaining to St. Petersburg.
While Dr. Spaniol primarily addressed the scientific topics of
research and technology in the Russian community, others on

the panel reported more on cultural experiences.

Each participant took several minutes explaining to the
audience their reasons for visiting St. Petersburg, then shared
insights, surprises, and highlights of their international

interaction to which the audience was very receptive.
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The question-answer session after each presentation, as
well as at the end of the program, showed much interest and
concern for the Russian community. The program was very
successful in informing the campus students, faculty, and staff
of West Virginia State College's interaction with St. Petersburg,

Russia.
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SPACE, TIME, GRAVITATION CONFERENCE

During the current period, Dr. Spaniol and Dr. Sutton
were invited to present a paper at the International Conference
on Space, Time, and Gravitation and the Etolies de L'Ecole
Polytechnique Symposium hosted by the Russian Academy of
Sciences, the Research Institute of Radio and Electronics, and
the Institute of History of Science and Technology. The
conference and symposium were held May 23 through May 28,
1994, in St. Petersburg, Russia. Dr. Sutton was unable to
attend the conference; however, Dr. Spaniol accepted the
invitation and presented the paper titled "“Triplet Solution of

the Twin Paradox." (Appendix C).

This paper was one of several invited papers that
addressed paradoxes associated with Einstein's 1905
formulation of the special theory of relativity. The paper was
well received and created much interest in the application of

Einstein’s special theory of relativity.

Although none of the other project staff were able to
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attend the conference, Dr. Spaniol's wife, Wanda, and two
sons, G.C. and Michael, were able to accompany him to
Russia. While Dr. Spaniol and Michael attended the relativity
conference presentations, Wanda and G.C., who are employed
at the Thomas Memorial Hospital, visited medical facilities in
the St. Petersburg area. The trip to Russia proved to be

beneficial to all.

- Interaction continues with scientists in attendance.
Scientists representing not only Russia and the United States,
but also France, Greece, Argentina, Japan, Finland, Canada,
Austria, Germany, Spain, China, and England presented
research papers relating to space, time, and gravitation.
Considerable discussion during the question and answer
sessions after each presentation proved to be noteworthy and

informative.

Over 200 attended conference and many new contacts
were made. Communication with the international community
continues to be a resource to the researchers here at West

Virginia State College.
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PUBLICATIONS

The ongoing project effort to improve received resonant
cavity signals for ELF research has lead to the publication of
yet another article by the principal investigator of the NASA
Project and professor of Electronics Engineering Technology,
Dr. Craig Spaniol, and the WVSC/NASA technical officer, Dr.
John Sutton. They have successfully written the third in a
series of articles on the theoretical work being conducted at
WVSC. The article, entitled, "Electron Mass and Fields, III,"
(Appendix D) was published in the international scientific

Jjournal, Physics Essays, Volume 6, Number 2.

This article completes the development of an electrical
circuit model of the electron. It includes the latest
recommended values of the physical constants and a method
for calculating the Lamb shift. In addition, the model was
used to calculate a cut-off frequency for Sakharov's stochastic
electrodynamic (SED) theory of the electron and submitted to

Physical Review A.
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APPENDIX A

Spectral Data Plots
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APPENDIX B

. COMMUNITY COLLEGE DIVISION OPEN HOUSE

March 15, 1994
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APPENDIX C

SPACE, TIME, GRA VITATION CONFERENCE
and
ETOILES DE L’ECOLE POLYTECHNIQUE SYMPOSIUM

May 23 - May 28, 1994
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RUSSIAN ACADEMY OF SCIENCES
RESEARCH INST E OF RADIO AND ELECTRONICS
INSTITUTE OF HISTORY OF SCIENCE AND TECENULOGY

\ ]
INTERNATIONAL CONFERENCE
SPACE, TIME, GRAVITATION

SYMPOSIUM: ETOILES DE L'ECOLE
POLYTECHNIQUE

PROGRAM AND ABSTRACTS

May 23—28, 1994, St.-Petersburg, Russla

31
OMGINAL PAGE g
OF POOR QUALITY



il

Scientific Orgdanizindg Commlttee

S.Grigorian Russia Co-chalrman
D. 'estre France Co-chairman
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Break

L. Syedov

On the theory of gravitation 1in
Klemannian spaces.

C. Spantol . J. Sutton

Triplet solution of the twin Paradox.
G. Sukhorukov. V. Sukhorukov. K. Surkhorukov
Establlshink ©O: unified laws for
atoms and the universe on the basis at
Newton's 1dc¢as of si-ace and time,

A. Staroverov

space 1s the antipode of matter.

Y. Haumenko

Ether and matter.
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- d. -
consequences and limiting cases.

Spantol C. and Sutton J.
TRIPLET SOLUTIUON OF THE TWIN PARADOX

This pParer iInvestigates reidativistic effects between
Inertial reference frames that are moving 4t difterent
velocities. The focus 13 on measurement of spdace
tdistance) and time (intervals) within each 1nertial frame
4s well as reljative to each other. The radar Doprpler
effect 18 arrlled to cdlculate total (down and return)
frequency shift and extravolate 4 relativistic Dopbler
shift. len&th contraction and time dilation formulas. A
vreferred or zero reference frame concept 13 addressed in
terms of total system momcntum and each moving 1nertial
frame veloctity 13 referred to this zero total system
momchtum frame. Relativistic chandes In  space and time
measurements vithin each t1nertial frame are calculated
with vetloclities referenced to this defined zero reference
frame. Space and time measurements between I1ndividual
reference frames are catculated through the zero reference
frame. This appProach permits relattvistic effects to be
calculated In a stepwise manner from a local zero momentum
frame to a non-local one. The relativistic Doppler shift
13 shown to be independent of this stepping Process. but
the relativistic effects on space and time measurements 13
derendent upon this process. By arplyine these concepts.
the twin pParadox and steltlar aberrat.on can be explalned.

Staroverov A.
SPACE IS THE ANTIPODE OF MATTER

A concept bY which space 13 the antipode of matter 13
consldered. Existing of multidimensional and Pseudo-
sraces 18 proved to be impossible. which 18 to say that
the theory of superstring 13 itnconsistent.

Sukhorukov G.. Sukhoreskov V.. Sukhorukov R.
ESTABLIGHING OF UNIFIED LAWS FOR ATOHS AND THE UNIVERSE
ON THE BAS1S OF NFWTON’S IDEAS OF SPACE AND TIME

Formuitas of unitfied laws for mechdanical and 1light
wdves were Jdertved. In the context of entrained ether
experIenty by Firequ, Michetlson, SJdgndc  and aberration
vhenemenen were eselatnend. Generdal  rules of interdcting
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Craig Spaniol (WVSC) und John F, Sutton (NASA—GSFC)
<G>

This paper describes a deriv ttion of an algebraic relationship between
e Newtoman gravitational con- it (G) and other experimentally deter-
aned phyvsical constants. The . -hnique invalves an electrical circuit app-
oach and includes the principles of resonance, power. energy, action, and
Joppler frequency shift. The calculated numerical result is in agreement with
the currently accepted (CODATA) mean value at the {1 ppm level of pre-
cision which is an order of magnitude greater than the listed level of preci-
sion (128 ppm).

Background

Over the past several years, a model of the electron has been
leveloped that appears Promising in the ability to understand and
‘aiculate particle masses [1. 2, 3]. One of the interesting direct
«sults was the algebraic relationship presented in this paper.
this model, named HYDRA, includes gravitational energy and
“epresents the mass system as an electrical circuit. It was initially
-2veloped as a method of estimating natural frequencies that may
‘Ppear in the upper ionosphere due to electron excitation. It has
developed into a detailed model of electron structure and has
wen partially extended into general lepton structure. This paper
‘ocus on what is termed the zero order or non-rotational equations.
'he higher order section of the model deals with magnetic and
nertial properties. As time and funding permit. work will continue
o this most interesting subject.

Hydra Model

The methods employed and present state of model developmen:
:re described in the three referenced Physics Essays journal ar-
ticles on this subject. Relativistic Doppler, quantum (resonance)
and electrical circuit concepts are the central theme of the HYDRA
model development. All physical properties are reduced to elec-
irical circuit equivalent representations and result in circulating

20t
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vlectric currents associated with their respective resornant circy;:
t-or example, the electrical, gravitational, and spin svstems ar.
iniquely defined by individual currents and frequencies. The ju:.
damental assumptions or hvpotheses associated with the HYDRy
model are:

I. Gravitational energy is not excluded. Electric, magnetic ar;
giavitational field interactions are not included directlv. Thev ar:
mmplicit within the current frequencies.

2. Both the electric and gravitation svstems are modeled .s
coupled resonant circuits with associated power, energy and ac.
tion values. Cross-flow power is an integral part of the model.

3. Currents are defined by ef. Frequencies are defined by V')
Frequency shifts due to velocity frame diiferences are defined by
the relativistic Doppler shift. Frequencies are referenced to the
¢lectron’s rest frame (zero linear velocity).

4. The electron is modeled with radial {zero order) and az-
muthal (higher order) motion (frequency).

5. Quantum concepts are included. Action (h), energy (A
and power (hff) are assumed to be quantized. Electron spin action
is assumed to be h/2.

These currents are similar to the generalized Dirac curren
«/*) which is an integral component of the classical relativistic
Lorentz—Dirac equation for a charged particle. This classical
Dirac approach was extended by others to include a self-field in-
teraction term generated with quantum field concepts. The iden-
tification of the radiation reaction term with the anomalous ma-
gnetic moment interaction is implicit in quantum field theory
\ cross-field coupling term was developed which interlocks seli-
energy with an anomalous magnetic moment (Pauli) interaction.
The end result is that the radiation reaction term in the classicai
relativistic Lorentz—Dirac equation (2a/3) can be recalculgteo
with QED principles to produce the more correct value of a/2x
The HYDRA approach does not address such interactions directly.
However, any such interactions will manifest as small frequency
<hifts or deviations in the HYDRA derived currents (/ = ef). In
ather words, the QED corrections to the electron magnetic mo-

ment anomaly will appear as a small correction to the Doppler
shifted HYDRA frequencies. This frequency correction is derived
irom the experimental value for the moment anomaly. Because
the experimental anomaly value and the QED derived value are
identical, one could use the QED value to find the HYDRA cur
rents and the results would also be identical. Since HYDRA cur-

202
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rents are directly related to electron mass, both HYDRA and QED
Jerived corrections can be represented as small mass variations.

The basic zero order (radial) HYDRA equation simply states
‘e algebraic relationship that must hold between electron mass.
Jravitation constant, magnetic moment anomaly, i, «, and elec-
rron charge. The physical process (such as virtual particle charge
-hielding) that produces the magnetic moment anomaly is not
necessary to identify within the HYDRA development as such ei-
tects enter the model in the form of an input experimental value.
Therefore they are included within the relativistic Doppler eifect.
While the HYDRA model is a simple approach, its initial contri-
oution to.science is that it includes gravitational eifects (G).
which are 10% times less than electrical, and demonstrates that
they are directly related through the electron’s spin (cross-coupl-
ig) system. The resultant zero order equation yields an algebraic
relationship between G and other experimentally determined
vhysical constants. The Newtonian gravitation constant is an in-.
tegral .component of the HYDRA model which cannot exist with-
sut it. For example, f, (gravitational current frequency) can be
calculated without G in terms of «, 4, and ¢ without producing any
ew knowledge. But by calculating f, in terms of the gravitational
self-energy or gravitation constant (G), the two independent
simultaneous equations for i, produce new knowledge in the form
i an algebraic relationship between G, «, 4, and e. This is the
nreart of the HYDRA development and G cannot be neglectea
without nullifying the entire concept.

The zero order equations can be produced or summarized by
the following approach where the magnetic moment is represented
«~ o relativistic Doppler shift.

pa=eh/(4:rm,.) i
and
n, = ehj(inm) {21
~0 that
Ly kg =M, (31
Since
my=hr, > {4
and
m,=hr, c* (3
203
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-hen

or
[}L!/’{;Blfe::{.. (T)

Therefore the quantity p, 1, may be interpreted s a Doppler

frequency shift factor with associated velocity frame difference
of KC or

pebs= ({1 + (Kelc)}/{1 — (Kclc)}]n (8)

The calculated radial velocity of the electron is derived in the
journal articles and is simply the ratio of the classical electron
rzdius divided by the Compton wavelength or

V= [r,r.]c = [2/2a]c {9)
Thereiore, in the first approximation,
K= V/ic = a/2n (10)
and
s, v [+ (2/2r)]/[1 — (2/27)2)h >~ 1 4+ af2n. (1h

This result indicates that the approach is reasonable, but that K is
not identically equal to a/2x. The true value of K can be calculated
directly from the p,/n, experimental value or from the QED cor-

rected calculated value for p,/u, (these two values are identical)
Either produces

K = 1.158979792.10-* (12

which results in a shifted frequency unit of

Sy = [(a/27)/K][1 Hz] = 1.002 096 671 Hz (13
and proceed with the HYDRA development within the frequency
shifted system. This value is in good agreement with the detailed
HYDRA derivation at the ppb level of precision and QED effects

are now implicit within f,4, and the HYDRA model. The exact
termulation of f, 4, is given by

[po/pa—paip, Sz = [{(1 + a/2r)/(1 —a/27)}"h—
—{(1 —a/27)/(1 + a/2r)}"] | Hz (14
204
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or
o= [{a/2a)/K][1 Hz} [ {1 — K2}'a}/[ {1 — (2/21)%) ) (1)

which also yields at the 2 ppb level of precision
Far, = 1.002096 673 Hz. (16}

The basic timing or frequency unit of the electron is created within
the azimuthal system. The azimuthal system must operate at the
same base [requency as the radial system (c/Ac) which sets the
azimuthal (tangential) velocity at ac. The azimuthal motion, when
projected on a fixed diameter, moves away from the center for a
half cycle and toward the center for the other hali. The base fre-
quency or timing (-ince time is the inverse of frequency) unit is
created by this motion through the relativistic Doppler shift or

fo= {1 +a)/(V — @) }'hf e — {(1 — @) /(1 + &)} '0furr, (17

and
Je=22 s 0V — 2?) = 2af 4, ~af 4.~ .. (&
where
Sao==22f . (19
Ja=2fon,. (201

This zero order frequency unit can be used to develop a quanta
nf cross-power from spin action or

Py= = Aff = [h/2] [20f 1. |2 (214
HYDRA treats the electron at the zero order level as two coupled
resonant circuits. These circuits contain seli-energyv (hf,, Af.) and

a cross-power (Pyx) between them. The power equations for this
circuit arrangement are

P,=l3z? (23)
PIZ’:pX =2 I,Igz,g. (24)

Since the circuits are resonant, the imperances reduce to pure or
iree space resistances. For the closed circuit cross-power equation
(I = ef),

Px = 2[ef i} [ef2] [ (pmo/es) /(21 ]. 1250
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The value oi {1 is the Compton frequency or

L=k = Im e p (9,
ind /i obtained from the gravitation self-energy or
fr = [mEG rolik (27
The electron cross-power is then calculated as
P.=2leciic|e(mG )R] (nofeq) (2)]. f2v
Setting the two equations for cross-power equal produces
Aim Gy (hr | af,, (29)
ar
2. neC'), Rt ) | = %[ (2/2aK) (1 Hz)]? (30,
n\hichyields the iollowing relationship for G
T= {02 (] Hz)2)/[8m3a2c2K?) (31)
or
G = 6672527 5. 101 m3/kg - sect, 132

The mathematics used to date are basic algebra and trigono-
metry. Spherical harmonic techniques following Schrodinger wave
matrix algebra after the Heisenberg approach are anticipated ac
‘he next level of sophistication, Probably a review oi Einstein's
general relativity and an extension into tensor mathematics :«
well as non-Euclidean geometry will be required. but the work <
' too early a stage to determine the highest level or Jppropriats
applied methods. A principal method for determining validity ~
‘e HYDRA research will be the establishment of equivalence
between the model results with currently accepled theories af
Jravity, nuclear, and atomic physics. Likewise, the work cannot
hecome bogged down in any one area. QED calculations for the
vlectron magnetic anomaly appear to be 3 life-long task. However
the application of the HYDRA model 0 a potential anomaly in the
¢lectron-position magnetic moment anomalies appears to be a ven
significant application. At present. there is no intention to expand
the HYDRA results to cosmology. although someone will probabls
do this.

The experimental approach taken for this work is stmple ang
siraightiorward. It involves the construction of a spherical mode

oi the electron. It will resemble 3 spherical capacitor or resonan:

206
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aity that will be excited at various trequencies v confirm the
“azs-coupling  calculations of electron currents. This work wil’
semble cartier work done on waveguides and transmission lines
such work was not done on spherical models since they are diffi
i to construct and have limited application to engineered com-
qunication systems. [t is much easier and cost eifective to build
aear wave guides and cylindrical resonators than sphercal ones
-y fact, it was not until the middle of this century that theoretica!
iJeulations  were developed for a spherical resonator by
wchumann. He was interested in the carth-ionosphere cavity re-
.onant frequencies and needed a theoretical model. Indeed. the
~rincipal cavity resonances are titled, “Schumann resonances”
The mathematics is similar to the wave mechanics approach in
,uantum mechanics, but this work was never directly associated
+ith the concept of a spherical resonator. [t was a “normalizec
vave equation”, and the electron was described as a fuzzy bal
vithout  structure. Electrical applications, such as microwave
hoorv, had not been developed at that time; and there was no
‘hvsical example to compare the quantum work with except the
1e Bohr planetary model. Currently, there are no extensive expe-
-imental data available on spherical resonators. The instrumenta-
:on that will be emploved will be modern off-the-shelf units. anc
we techniques will be similar to those used previously on linear
- evlindrical waveguides.

The HYDRA model has produced an algebraic relatinnsinp between Gone

. other fundamental phvsical constants of natnre. It holds the promise ot

woudneing other important physical relationships such as the direct calenla

op of particle masses. Tle present level of calenlational accuracy is tws

wlers of magnitude greater than the current level of precision given for the

sravitational constant. Iligh precision experimental Jdata on the value of €
e eseentinl to the further development of HYDRA.

REFFERENU Ex

“i:lassical Electron Mass and Fields". Physics Exsayvs. Volume 3 Number
March 1992, pp. 61—69.

! “(lassical Electron Mass and Fields 1" Pysics Essavs. Volume
Number 3. September 1992, pp. 420—447.
“t?lassical Electron Mass and Fields T Plivsics Essavs, Volume 4

Nmber 2. June 1993. (pending}
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Tuesdav, July 12, 1994

THE INTERCOM

‘as

Positive Leadership: The Unfinished Agenda for Higher
Education in the 21s¢, Century. Dr. Griffin wus co-tounder
olthe BCA during Kis tenure in the Virginia Hicher Educationa]
Suaem

Sandra Muharaj, carcer counseior, hus a book review for
“Electronic Resume Revolution” by Jovce Lain Kennedy
and Thomas J. Morrow printed in the Spring 1994 Journal of
Career Planning and Employment.

Patricia D. Kline, director of career services, was elected
seeretary for the West Virginia College Placement Association
atits spring conference. CONGRATULATIONS!

Steve W. Batson, vice president for planning and instity-
tional advancement, presented a program on “Fund Raising for
Nonprofit Organizations™ to the Board of Directors of the
Mental Health Association of Charleston on June 23,

CONGRATULATIONS 1o Louise Thornton, department
of education. She recently became a certified professional sec-
retary (CPS). ’

Dr. Craig Spaniol, professor, A.A.S. inelectronics engineer
technology and principal investigator of the NASA Project in
the community college division, his wife Wanda and two sons,
Michael and G.C,, recently returned from St. Petersburg, Rus-
sia. Dr. Spaniol’s presentation of a paper on special relativity
at the International Conference on Space, Time and Gravitation
was supported by the West Virginia State College research
committee. Dr. Spaniol’s Paper, was one of several invited
papers that addresses paradoxes associated with Einstein's 1905
formulation of the special theory of relativity. While Dr.
Spaniol and Michael attended the relativity conference presen-
tations, Wanda and G.C., who are employed at Thomas Me-
morial Hospital, visited medjcal facilities in the St. Petersburg
area. G.C. is a graduate of the WVSC Community College
Division's A.A.S. in Nuclear Medicine Technology program.

Dr. Spaniol and Dr. John Sutton, NASA technical officer,
recently presented a paper at the joint annual meeting of the
American Physical Society and the American Association of
Physics Teachers in Crystal City, Virginia.

Kitty Frazier and Sandra Marshburn, associate professors
of English, served ag co-directors with Mark Defoe at a high
school teachers’ conference connected with the West Virginia
Humanities Council’s Circuit Writers Project. The conference,
held June 19-24 at West Virginia Wesleyan College, involved
teachers from across the state who worked to develop curricu-
lum units to include the works of West Virginia authors in the
high school curricula. Danny Boyd, communications, and De-
nise Giardina, English department, made presentations during
the conference.

Thank You...

Sincere appreciation to the West Virginia State
College family for Your expressions of love following
the loss of our home on May 31. Your kindness will
always be remembered,

John & Regina Powell and Family‘

r
Name Change

The Career Planning and Placement Office has chaneod
i nanie to Career Services, Career Services is Jocated in

Wallace Hulll Room 216 and will continue to provide servicey
i the areus of career decision making, Job search skills devol.
opment, application to graduate/professional schools, standard-
1zed testing, job placement of federal college work study and
Job placement student labor (August, 1994).

Monthly Report 7

Barbara Harmon-Schamberger, secretary of educa-
tion and the arts, has requested a report be sent 10 her on
amonthly basis. The reportis to be very brief, Information
is to be in the following categories:

1. Congressional/Presidential Contacts;
2 Presidential Visits:

3. and 4. Scripts/PSA's with wording that reflects
(Caperton) administration goals;

5. INSPIRE/TQM;
6. Growth/Decline:
and 7. Employee Achievements,

Please send your information to John Hendrickson,
Campus Box 193, on or before the 20th of each month.

(As an example, for the May report, we listed under
Category 7, two employees as having earmed master's
degrees).

Give a Pint - Save a Life

Accidents and illness never take a vacation. Blood supplies
need to be replenished during the summer months. If you
haven’t donated blood for awhile or would like to be a first time
donor, please call the AMERICAN RED CROSS at 346-0494.

-

A 3-day grant proposal writing workshop will be
held July 25-27 at West Virginia State College. Tuition
for the workshop is $395.00 per person. For further "
information contact, Debra Martin, grant resource
specialist at 766-3026. i
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TRIPLET SOLUTION OF THE TWIN PARADOX

by
/

<

Craig Spaniocl
West Virginia State Cecllege, Institute, west Virginia 25112
John F. Sutton

Goddard Space Flight Center, Greenbelt, Maryland 2077

ABSTRACT

This paper investigates relativistic effects between
inertial reference frames that are moving at different
. velocities. The focus is on measurement of Space (distance)
and time (intervals) within each inertial frame as well as
relative to each other. The radar Doppler effect is applied
to calculate total (¢ >wn and return) frequency shift and to
extrapolate a relativ .stic Doppler shift, length contraction
and time 3iilation foriulas. A preferred or zero reference
frame concept is addr«ssed in terms of total system momentum
and each moving inert .al frame velocity is referred to this
Z€ro total system momentum frame. Relativistic changes in
Space and time measurements within each inertial frame
(metric) are calculated with velocities referenced tc this
defined :zero reference frame. Space and time measurements
between individual reference frames are calculated through
the zero reference frame. This permits relativistic effects
to be calculated in a stepwise manner from a local zero
momentum frame to a non-local one. The relativistic Doppler
shift is shown to be independent of this stepping process,
but the relativistic effects on space and time measurements
are explicitly dependent upon this process. By applying
these concepts, the twin paradox and stellar aberration can
be explained.

Introduction

This paper does not significantly change any of the existing

formulas or Postulates of special relativity, which have

existed for nearly a century. It does derive the existing

equations, including the Lorentz-ﬁinstein equations, and

focuses on the explanation of apparent inconsistencies when

these equations are applied to physical processes. In
il
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addicion to the existiig two postulates,

Postulate 1l: All inertial frames are equivalent with respect

tc all the laws of Physics.

Postulate 2: The speed of 1light in empty space always has

the same value C.

we propose a third postulate:

Postulate 3: All kinematic calculations must be velocity
referenced to the systam's center of momentum velocity frame
(v = 0). All photon exchange processes are independent of

velocity frame reference.

This third postulate will remove the arbitrary selection of

a velocity reference frame.

The first step in this approach is to closely examine tne
acoustical (sonar) and electromagnetic (radar) Doppler
effects. The two systems are similar in that source and
receiver are in the same velccity reference frame and the
effect is a result of sending a pulse down-range to a target
and measuring the frequency of the return (echo) pulse.
When one compares the sonar and radar Doppler shift
formulas, they are identical as well as relativistically
correct. Since the radar down-range and return Doppler
i2
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shif. formulas must alsoc be identical due to the symmetry of
the photon exchange processes. This leads directly to the
conclusion that the one-way Doppler shift is the sqguare root

of the radar or sonar Deppler shift.

The next step is to separate the one-way Doppler shift into
two parts. The first factor is the geometrical effects or
distortion between the velocity frame affecting the photon
freguency. The second factor is the distortion of the
Space-time metric within the moving velocity frame that
atfects the photon frequency. The first (geometrical)
factors for. the radar process must produce the total (down
and return) radar Doppler shift since the pulse may be
modeled as simply reflecting off of the target and not
participating in the target's metric distortion. The second
(metric) set of factors must cancel in the radar process
since the pulse may also be modeled as an absorption and
re-radiation process which involves the metric distortions.
In fact, the metric distortion factor Yy, or 1/(1 - 82)1/2,
may be calculated by simply removing the geometrical factors
from the individual down-range and echo Doppler shifts.
Therefore, the two metric shift or distortion factors must
be inversely related. The geometric factors are usually

not.

Once the frame metric factor Yy has been determined, there

are only two possible metric equations, X = yX' or X' = vyX.
i3
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The cifference between the two is simply the interchange of
moving and rest frame designation. This is the source of
most inconsistencies when applied tc relativistic problems
such as the twin paradox. It is, of course, not possible to
use both metrics simultaneously. If time dilates in one
frame, it must contract in the cther frame. Similarly, it
is possible to develop the geometric space-time distortion
equations between two velocity frames. As in the case of
the metric equations, there are two sets which are identical
except for the interchange of the reference and velocity
frame designations. By properly substituting the metric
equations into the geometric equations, one produces two
sets of transformation equations. One is identical to the
Lorentz-Einstein equations and the other is simply the
interchange of the reference and velocity frame
designations. These equations are valid for the total
transformation from one velocity frame to another. The next
step is the selection of the correct equation set which is
the same as choosing the reference velocity frame or
choosing the corre¢t metric. The correct metric equation is
X' = X/y or that length and time contract within any
velocity frame referred to the reference frame. This
eliminates one set of total transformation equations and

results in the standard set of Lorentz-Einstein equations.

It is very important to note that the metric transformation
cannot be obtained directly from the Lorentz-Einstein
i4
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equations by simply sctting £, = :k = C. This produces an
inconsistent set of equations or X = X' and X' = yX. This
is simply not possible. If time or a time interval is set

to zero in both frames, the proper interpretation is that
the two measurements are being made in the same veliocity
frame. In such a4 case ¥ = 1 and the Lcrentz-Einstein
equations produce X' = X and X = X', which is acceptable.
The same is also true for time, where a distance or distance

interval 1s set to zero in both velocity frames.

For prhysical proccesses inveclving masses as opposed to
photong, the selection of a velocity reference frame
directly affects the calculational results. Photon exchange
processes are wunaffected by velocity reference frame
selection. Whenever masses and velocities are involved,
momentum becomes a part of the system. Therefore, the
selection of a velocity frame reference directly affects any
momentum associated with the masses. When a velocity frame
selection is made, it should be properly designated as a
momentum or inertial frame not simply a velocity frame. For
a specific system of masses moving at different velocities,
the selection of a velocity reference frame is actually the
selection of the total momentum of the mass system. If one
requires that the velocity reference frame (V = 0) be
selected such that the total mass system momentum 1s also

zero in this frame, then this selection process is no longer
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aropitrary. There ca only be <ne reference velocity and
that must be where total system momentum is also zero. This
velocity reference frame 1s designated the '"Center of
Momentum" (COM) veloclity reference frame. This is also the
minimum mass velocity frame in *that if all system particles
collide, the resultant rest velocity would be the COM
velocity frame and the total mass of the system would be the
sum of the rest mass of cach individual object. Total
~ system mass cannot be reduced to a lower value by changing
the designated refer: nce frame. Selection of any other

reference frame would only increase the total system mass.

Thus the development of the COM concept has removed the
ambiguity of reference frame and metric selection for
relativistic calculations. For a system with one large
mass and several very small masses, the momentum of the
large mass will dcminate the total system momentum.
Therefore the large mass rests in the system COM. Since
most laboratories are located on the surface of the earth
and experiﬁent with very small particles moving with high
velocities, the earth forces the laboratory to be the system
COM reference frame. Therefore, all moving particle masses
are greater than their rest masses, and their lifetimes are
longer than when they are at rest (as measured 1in the
laboratory). The system metric regquires that this occur.
However, within the moving particles velocity frame,
particles on the earth have shorter lifetimes and reduced
i6
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mass. Sirmilarly, a measured length within the moving
particle frame is smaller (along all three axes) than when
at rest in the laboratory. Dimensions in the laboratory are
much larger +han dimensions in the moving particle frame.
These statements areo abcut what changes in length, mass and
time actually occur. The Lorentz-Einstein equations
describe what "appears to occur'" if one uses light pulses to
measure space-time dimensions between different velocity
frames. They correctly describe the combined distortions of
Space-time and mass due to real (metric) and "apparent"
gecmetric distortions. If ©one correctly removes any
relativistic geometric distortion from the Lorentz-Einstein

equations, then the real space-time metric would remain.

Solution to the twin paradox now becomes simple since there
is now only one allowable metric. The reference velocity
frame is now the frame where total system momentum is zero.
A simple exzample would be if the earth were the only planet
in the wuniverse, it would be the center of momentum
reference frame for all its occupants. Any astronauts
leaving the earth would experience time dilation since they
would be leaving and returning to the center of momentum
relerence frame. If two astronauts 1left the earth in
Opposite radial directions with the same magnitude of
velocity, following identical fligh; plans and returned to
earth, the two astronauts would not experience any age
discrepancy between themselves. However, both would find

i7
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thut the ground crer that remained on earth all agad
more than they have. In fact, the ground crew is aged
precisely by a factor c¢f y greater than the astronauts. An
actual interstellar voyage wculd reguire a very complex

center of momentum calculation involving many large masses.

Similarly, 1f one accelerated the earth away from an
astronaut and returned it to the original pousition, the
ground crew wouid be older because they remained in the
center of momentum frame throughout this process. which
mass accelerates does not determine which person ages
faster. It is only which one remains in the center of

momentum frame that matters.

Muons travelling at the same velocity in the laboratory will
experience the same lifetime increase when measured in the
laboratory. The muons will not detect any difference in the
lifetimes of their sister particles travelling at the sama
velocity, even though they may be approaching each other at
extremely high velocities. However, they will find that
their sister muons at rest in the laboratory have very short
lifetimes. Any system metric transformation must be linear

and cannot produce inconsistencies such as the twin paradox.

The relativistic causes of the stellar aberration phenomenon
arc discussed by French in great detail4. The heart of the
matter is that the Lorentz-Einstein equations show that
i8
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transverse lengths (or wavzalengths! d3 not differ between
velocity frames. However, since velocities (length per unit
time) are alsc dependent upon the “ime metric that they are
measured, transverse velocities are a direct function of .
This conclusion is consistent with French's derivation of
the stellar aberration formula. The problem that occurred
is that the aberration is a function of the earth's velocity
with respect tu the sun as opposed to the earth's velocity
relative to the observed star. The star's velocity relative
to the earth is determined by its optical Doppler shift
which has been shown to be entirely independent of reference
frame velocity. 1In addition, the aberration angle is found
to be a function of the angle produced by a line between the
star and the sun, not the earth and star. These two
apparent discrepancies are explainable with the center of
momentum reference frame concept. Obviously the sun is the
local center of momentum for our solar system, just as the
earth 1is the local center of momentum frame for laboratory
experiments on earth. Therefore, relativistic phenomena
such as stellar aberration must be calculated in a stepwise
manner. This means that one must calculate the 1local
aberration effect as a first step (aberration due to earth
motion relative to the sun) and then calculate the
aberration due to the sun's motion relative to the galaxy,
etc. Star aberration due to the sun's motion is not
detectable on earth. However, since the sun is the local
Center of momentum, the optical line for star aberration is
i9
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centered on the Sun, no. the ea;th. Star aberration, as
measured on earth, does not produce the aberration angle for
the earth-star optical line. One must use the earth's
velocity to calculate the relativistic effect on a line
drawn between the sun and the star. The solar zero momentum
frame controls stellar aberration between the solar system
and our galaxy while the earth's velocity controls the earth

observed stellar aberration within the solar system.

In summary, this parer has demcnstrated that a valid andg
consistent metric relationship can be developed for
relatiQisti; problems. The proper application of this
metric requires that a ‘"center of momentum" velocity
reference frame be determined and decignated the reference
velocity frame. By applying these pPrinciples to the twin
paradox problem, the paradox is removed. The twin who moves
ocut of the COM frame ages less than his twin in the comMm
frame. Stellar aberration observed on earth is produced by
the earth's velocity relative to the solar system COM - the
Sun. Doppler shifts are produced by the relative velocity

between the source and observe, independent of the COM.
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1. Doppler Effect

The frequency shift due to source and receiver being 1in
different relative velocity frames is designated the Doppler
shift. For acoustical waves, the frequency shift of an echo

. . . 1
Oor return sound wave in a sonar system is given ky

£ = £[(1 + 3_)/(1 - BS)] (1)
where Bs = v/CS for onar and CS is the speed of sound in
the acoustical mediur. v is the relative velocity between
the sonar target and the sonar transducer. A positive v

represents the case where the target and the transducer are
~losing on each other. A negative v means that the target
is headed away from the sonar transducer. This relationship
was developed entirely geometrically on the principle that
sound has a fixed velocity in a particular medium. The same
relationship should represent an electromagnetic radar pulse
by simply changing the wave velocity to C, the speed of
light. Therefore, the radar Doppler shift of an echo or

return pulse should be and is given by

£' = £[(1 + B8)/(1 - B)] (2)
where B = v/C for radar and C is the speed of light in the
electromagnetic medium (vacuum). v is the relative velocity
between the radar antenna and the target object. This

1
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equatior was developed entirely on Mach's Principle that the
speed of a sound wave has A constant velocity in a medium,
without regard for which velocity reference frame it isg

measured.

For the radar case, this presents an interesting situation
in that the correct equation was derived without reference
to the special theory of relativity. This result j

understandable when one considers the fact that the radar
Pillse may simply reflect off of the target surface without
being absorbed into the target's frame of reference.
Therefore it does rot interact with the relativistic
distortions of the target's space-time metric. Any
relativistic metric distortions in the radar's reference
frame are cancelled when the emitted pulse returns to the
radar's velocity reference frame. Likewise, any distortions
in space-time geometry between the two velocity frames must
produce the radar Doppler shift. Since it is also possible
to model the radar process with the pulse being absorbed by
the target and re-radiated, the space-time metric
distortions within the radar and target velocity frames must
cancel or must be invarsely related. Therefore, metric

(frame to frame) transformations must be linear.

With these thoughts in mind, the ogtward (down-range) and
return (echo) pulse frequencies can be derived. Since the
exchange of photons between velocity frames is independent
of velocity frame reference (v = 0), the down-range and echo

2
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pulse Doppler shifts shculd be identical. Therefore, the
rotal radar Deppler shift 13 given by the sqguare of either
+he down-range or echc pulse Doppler shift. In other words,

the outward and return pulse frequency shift is given by
{3)

This 1s the relativistically correct Doppler shift formula
for both the downrange pulse to the target and the echo
pulse received by the radar c¢quipment. It was developed on
the principle that the pulse reflection model and the pulse
absorption/reflection model must yield the same results for
the total radar Doppler shift and that the downrange Doppler
shift must be identical to the return pulse shift. The
symmetry of the photon exchange process between the radar
system and target also demands that these two Doppler shifts
must be egqual. Electromagnetic or photon exchange between
two velocity frames of reference is completely independent
of velocity frame reference (v = 0) as long as velocities

are added or combined by Fitzeau's formula2

- 2
vV, = (vl + v2)/(1 + vlvz/c ). (4)
In fact, Fitzeau's formula may be derived by simply
requiring that the Doppler shift between two velocity
frames, including an absorption and re-radiation process in
another velocity reference frame, be identical with the
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di. act Doppler shift between source and receiver. Thu:z,

. . .1/2 . 1/:
A TR SR IS D A S U TS VIS SN D VAR
and
12
£'o= E001 + 5 1/(01 - B0yt (6)

which, when cquated, vields the Fitzeau velocity acliticn

for aula.

The down-range sonar Doppler effect is given by

and the echo by

Hh
I\

£/41 - 3. (8)

which are nct relativistically correct. However, it does
represent the geometrical distortion of the space-- ime
between the source and receiver. If the radar Doppler shift

for photons is rewritten as

£' = £{y(1 + 8)}{1/v(1 - B8)} (9);

where vy = 1/{1 - 82), then the required metric distortion
between velocity reference frames must be v, for any
relativistic calculations. Any metric dis ortion within a
velocity frame must combine with the gecmetric disturtion
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betw .en frez1es to produce tl:z correct source to recel rer

(one-way) Doppler frequency shift.

By usinzg similar arguments, the off-axis radar Doppler shift

may be developed geometrically or
£'{3) = £(1 + 3C0s98)/(1 - Cosy) (10}
and the corresponding one-way Doppler shift is given by
1/2

£'(e) = £{(1 + BCos8)/(1 - 3Cos8)] . (11)

Once the frame metric factor (y) has been determined, it

cannot become a function of 9 without creating a measurable

distertion in the reference frame. Therefore, - cannot be
2 ]
changed to 1/[1 - B“Cos“sjl/z. It must be the same for all

space-time directions within a given velocity frame.

2. Relativistic Metrics

Any distortion ia the flow of time or distances within a
velccity reference system, as referenced to another velocity
reference frame, must be linear cr the frame will lose its
equivalence with other frames of reference. Since the radar
Doppler effect vielded the value of the relativistic metric,
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vy, there are o.ly twc a-ailable metrics. If the X frame of
reference is designated the unaffected reference frame where

< =X and the X' frame is distecrted, X' = X', then X', in

the undistorted metric frame given by

¥t o= o o= 2

X X ty Sy (12)
' — ' —_

Y' =Y &, =,

2' =2 £ o=t

[ B
[

must be replaced with X' as well as in all the metric or

X' = X/s I S (13)
Y' = Y/y t‘} = ty' v
2' = 2/ t! =t /v.

If the X' frare of raference is designated the unaffected
reference frame where X' = X' and the X frame is distorted,
Z = yX, then X in the undistorted metric frame must be

replaced with vX, as well as in all of this second metric,

X' = - ' o=
X 24 tx {tx (14)
Y' = yY £' = v+
¥ v v
6



03
I

03

ct

-

The time components along each axis have been included
explicitly because geometric distortions affect time

differently along different axes.

3. Relativistic Geometrics

The geometric effect ~f the X' axis moving with a positive
(closing) velocity along the ¥ axis is simply X' = X - Vtx'
The transverse axes (. and Z) are more complex, but derived
in detail elsewhere. The complete equation set for the X

frame as the zero velocity reference frame is

X' =X - vt X = YR+ Ve (15)
Y' = ¥/y Y = yY'
Z' = 2/y z = yz!
£ = t. - VK/C* t. = y2(tl + VK'/C?)
X X X
t§ = ty/y tY = Yt§
t! = tz/Y tz = yt!'.
7
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A cimilar set of e¢juations exists for the ¥' f-ame as the

reference frame

= - ve! XY= T (Y o+ A (16)
v;r = *I_" /"I A." == ‘.[

2 =2"'/ ; 2' = vZ

2 2 2

t, =t - VX'/C £l o= yT(t_ + VX/C“)

b4 X bie X
txr = tvr”’ \‘( tv'r = \' tvr

Fe e

t, = t',/l“,’ t:, = {t;-

These two geometric transformations describe the

relativistic effects on the c¢eometry between two velccity

frames, explicitly defining the reference frame for each.

3. Combined Metric and Geometric

There are two possible metric and two possible geometric
transforms. It is necessary to match the correct metric and
geometric transforms in order to produce the correct Doppler
shift formulas. For the first set of geometric transforms,
one must use the metric where X' = X' and X is replaced with

8
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"
O
3

Y= X - vt ) Xo= (2 s vl (17;
AN R 4
z' =z =2
£l = v(t_ - VK/C?) T, = v(el + vK'/c?)

bed ! X -4: X

'o= ¢ t‘ = t!

Y Y 1’ A4
t‘ = t t = t'-

(3]
%]
Q]
r

This 1is cne version of the Lorentz-Einstein transformation
equations where the frame distortion metric is X' = X and

X' 1s the reference or V = 0 frame.

For the second set of geometric transforms, one must use the

metric where X = X and X' is replaced with vX' or

= AL D ' = v
X = vy(X Vel X X+ Ve ) (18)
Y =y Yo=Y
2 =2 2' = 2



—_ . 1 ' ~ -

coo= oyt - v /CT) o= oyt + VY,C

w v hie .z

- -n - w -
- — 1 -V -

“.r t r ~ey ey

L < <

.= t! o=t .

[ ]
0
£ -
[§]

This is the second version of the Lorentz-Einstein
transformation equations where the frame distcrtion metric

is X = vX' and X is the reference frame (V = 0).

Both sets wlll prcduce correct results, but an arbiguity in
the meﬁricAtransform is a problem. Which metric does one
choose? Once chosen it shou'd not ke arbitrarily chai ged
thrcughout a calculation. It 1is identical to tte guest.on
as to which velncity frame is the referance (V = 0) f-ame.
Not2> that the frame metric can:iot be obtiined by sinp y

setting t_, = t! = 0. This produzes an incensistency in the

x © tx
transformation equations that ca:not be permitted. The
Lore.tz-Einstein equations are a combination of metric and
gecmetric transformations that requires careful

consideration to disassemble or apply to physical problems.

4. Center of Momentum Reference Frame

For physical processes involving masses as opposed to
photons, the selection of a velocity reference frame

10 .
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di-ectly affects the calculaticnal results. Photon exchange
processes are unaffected by velocity reference frame
selectcion. Whenever masses and velocities are involved,
nomantum becomes a part c¢f the system. Therefore, the
selacticn cf a velocity frame reference directly affects any
momentum associated with +the massces. When a velocity frame
selection is made, it should be properly designated as a
mom2ntum or inertial frame not simply a velocity frame. For
a specific system cf masses moving at cdifferent velocities,

the sclection of a vo_ocity refsrence frame is actually the

selection of the tctz. momertum c¢f the mass systam. If cne
requires +that +the v2logity rcference frame (V = 0} be

selccted such that the tctal mass system momentun 1s also
zero in this frame, then this selecticn process is no longer
arbitrary. There can only be cne reference velocity and
that must be where total system momentum is also zerc. This
velocity reference frame 1is designated the '"Center of
Momentum" (COM) velocity reference frame. This is alsc the
minimum mass velocity frame in that if all system particles
collide, the resulitant rest velocity would be the COM
velocity frame and the total mass of the system would be the
sum of the rest mass o¢of cach individual 6bject. Total
system mass cannot be rz=duced to a lower value by changing

the designated reference frame. Selection of any other

reference frame would only increase the total system mass.

Selection of the velocity reference frame also results in

URNAL PACE m o
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the selection cof a ra.ativistic metric. If mo is the rest

mass of-a particle in the COM frame, then then the mass in

any other frame is given by m' = vm oor that time and length
]
contract such that t'= ty/v (E = mC“ = hf = h/t = hc, ).

Thus the metric for the COM frame calculations is

X' = ¥/ t! = ., Y (19)
‘f' = Y/ .\Ir tt'r = tvr/ Y
L
z' = 2/ o=t /.
The cerresponding set of transformation equations

(Lorentz-Einstein) is given by

L= (X' - e X' = v(X o+ Ve ) (20)
Yy = Y Y' =Y
z2 =2z 2" =2
t. = y(t'! - VX'/CE) t! = y(<¢ +VX/C2)
x - ity d x - Uk !
t = t! t! =t
Y s 7 7
+ = t! t! = t_.
12
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his is the second versicn of the  Lorerntz-Einstein
transformation equations where the frame distortion metri

s X = v¥' and X is the reference frame (Vv = Q).

Thus the development of the COM cincept has removed the
ambiguity of reference frame and metric selection for
relativistic calculations. For a system with one large
mass and several very small masses, the momentum of the
large mass will dominate the total system momentum.
Therefore the large mass rests in the system CCM. Since
mest laboratories are located cn the surface of the earth
and experiment with very small particles moving with high
velocities, the earth forces the laboratory to be the system
COM reference frame. Therefore, all moving particle masses
are greater than their rest masses, and their lifetimes are
longer than when they are at rest (as measured in the
laboratory). The system metric requires that this occur.
However, within the moving particles velocity frame,
particles on the earth have shorter lifetimes and reduced
mass. Similarly, a measured length within the mcving
particle frame is smaller (along all three axes) than when
at rest in the laboratory. Dimensions in the laboratory are
much larger than dimensions in the moving particle frame.
These statements are about what changes in length, mass and
time acfually occur. The Lorentz-Einstein equations
describe what "appears to occur" if one uses light pulses to
measure space-time dimensions between different velocity

(13)
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frames. They ccrrectly describe the combined distortions of
space-time and mass due to real (metric) and "apparant"

gecmetri diztorticns. If one c¢

O

rrectly remcves any
relativistic geometric distcrtion from the Lorantz-Einstein

equations, then the real space-time metric would remain.

For a two mass system, velocity 8 wvalues can be calcularted
by the following formula which requires that the total

relativistic momentum be zero.

mB (1= 30 2 =g /(1 - gyt (21)
BT = (51 + B:)/(l + 6132)
Bl = (ST - ”2)/(1 - BTBZ)
32 = (ST - Bl)/(l - BTBl)
2.1/2

By = Bp/[1 + (my/my)(1 - 32)H/ )

o L - a2y1/2,
82 BT/[‘ (mz/ml)( - BT)

5. Twin Paradox

Solution tc the twin paradox now becomes simple since there
is now only one allowable metric. The reference velocity

14
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(8]

rame is ncw the frame where total systom mementum 13 zero.
A simple example would be if the earth were the only planet
in the universze, it would be the center of memeantum
reference frame for all 1its occupants. Any astronauts
leaving the earth wculd experience time dilaticn since they
wcoculd be leaving e&nd returning toe the ca2nter of mome (tum
refeience frame. If two astrcaauts left th earth in
cpposite radial directions ith the same magnitude of
velocity, following identical flight plans and returned to
earth, the two astronauts would not experience any age
discrepancy between themselves. However, bocth would find
that ﬁhe ground crew that remained on earth all aged
more than they have. In fact, the ground crew 1s aged
precisely by a factor of v greater than the astronauts. An
actual interstellar voyage would require a very complex

center of momentum calculation involving many large masses.

Similarly, if one accelerated the earth away from an
astronaut and returned it to the original position, the
ground crew would be older because they remained in the
center of xnomentum frame throughout this process. Which
mass accelerates does not determine which person ages
faster. It is only which one remains in the center of

momentum frame that matters.

Muons travelling at the same velocity in the laboratory will
experience the same lifetime increase when measured in the

15.
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lakoratory. The nuons will not detect any difference in the
lifctimes of their sister particles travelling at the same
velocity, even though they may be approaching each other ar
extremely high velocities. Heowever, they will find that
their sister muons at rest in the laboratory have very short
lifctimes. Any system metric transformation must be linear

anc¢ cannot produce inconsistencies such as the twin paradox.

6. Stellar Aberration

The relativistic causes of the stellar aberration phenomenon
are discussed by French in great detail4. The hear. of the
matter 1s that the Lorentz-Einstein equations shcw that
transverse leagths (or wavelengths) do not differ between
velocity frames. However, since velocities (length per unit
time) are also dependent upon the time metric that they are
measured, transverse velocities are a dicect function of .
This conclusion 1is consi:tent with Frenzh's derivation of
the stellar aberration formula. The problem tha occur:ed
is tha. the aberration is a function of the earth's velocity
with resrect to the sun as oppos>d to the ear h's velccity
relative to the observed star. The star's velocity relative
to the ear.h is cetermined by its optical Doppler shift
which has been shown to be entirely independent of reference
frame velocity. 1In addition, the aberration angle is found
to be a function of the angle produced by a line between the

16
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star and the sur, not the earth and star. These two
apparent discrepancies are explainakle with the center of
mementum reference frame concept. Cbviocusly the sun is tre
iocal center of momentum for cur sclar system, just as the
eartin is the local center of momentum frame £fo: lab ratory
exXperiments on earth. Therefore, relativistic phencomena
sucrh as scellar a.erration must be c. lculated in a ste]wise
ma. ner. This means that one must calctlate the loc 1
aberra_ion efiect as a first sten (abercration due to earth
motion relative to the sun; and then calculate the
aberration due to the sun's motion re .ative tc the galaxy,
etc. Star abeiration due to the sun's motion is not
detec table o1t eartt. Eowever, since the sun is the local
center of mcmentum, the opti:al lie for star aberration is
ce!r tered or. the sun, no: the ea th. Star aberration, a:s
measured on earth, does not produce the aberration angle for
the earth-star optical 1line. One must wuse tlie earth's
velocity to calculate the rela:ivistic effect on a 1line
drawn between the sun and the star. The solar zero momentum
frame controls stellar aberration between the solar system
and our galaxy while the earth's velocity controls the earth

observed stellar aberration within the solar system.
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Physies Essiis

Classical Electron Mass and Fields, Part III

Craig Spaniol and John F. Sutton

Abstract

This paper continues a development of the HYDRA model A spherical shell physical midel
conceptis introduced. The Rvdberg and Hartree reference frames are explamed The pull
cross-coupling  matnx s developed. and modudation concepts are discussed Futore
research areas and potential applications are included

Key words: clectron. mass. gravitation constant. HYDRA, lepton. intrinsic SpIn. SS
particle. self-energy. atomic spectra. Lamb shift

1. INTRODUCTION

This paper concludes the development of the HYDRA
model and associated fundamental relationships. The first
two papers''* presented HYDRA as an electrical resonance
model of the electron. It would be more appropriate to
describe it as an electrical resonance model of free space that
treats mass and electrical properties as manifestations of the
same phenomena, using electrical currents, resonance, power,
energy, and action as the defining parameters. The electron
fits this model perfectly. because it is the fundamental of
fundamental particles. since it exists (resonates) in the free
space structure by precisely matching the resonance struc-
ture of free space.

The model was initially developed as an infinitely thin
spherical charge shell with a radius equal to the self-energy
average of the electron charge. This paper develops a
physical. thick shell model. The two are mathematically
equivalent, since the thick shell model collapses to the thin
shell representation when the volumetric charge distribution
is replaced with an energy equivalent surface charge distri-
bution (Gauss’s law).

In addition, the model further collapses to a thin ring (line)
charge distribution when Stokes's theorem is applied.
HYDRA was used to develop the concept of an atomic
electron with associated atomic spectra, shells, and
Sommerfeld fine-structure energy formula.

The nuclear electron was extended to develop gravita-
tional coupling constants, which are directly related to
fundamental and nuclear particle masses that occupy these
cross-coupling resonances. A geometric unit diagram was
developed for the electron, and when applied to the
positron, it produces a reasonable estimate for existing
experimental data on magnetic moment anomaly differ-
ences for these two particles. The field structure produced
by the HYDRA currents has not been addressed, but is an
important area of future research along with its spherical
(geometric) and electrical phase properties.

T4

2. THICK SHELL MODEL

The thin shell model was developed with radial oscillation
as an abstract concept characterized by the defined fre-
quency of C’'A_and a charge velocity (energy averaged) of
aC 2r. This sets the radial distance of travel at 7., the classical
radius of the electron. If radial oscillation forces the charge
to zero radius, the electric field self-energy and charge
density go infinite. This is the same problem a point charge
concept encounters. Therefore, we must determine the
location or minimum and maximum radii of the oscillating
charge distribution while maintaining the correct average
energy and charge travel distance. In other words. the
difference between . and r__must equal r, and the self-
energy averaged distance must equal 7. Therefore.

RmaK le
f [e*/(4ne RAR/ J' dR = et 4me 1. (1)

R . R__
and
In(R_/R D=1, (2)
or
R_/R =e¢'=2718281828 (3
also
R.,.,—-R =r. (4)

These equations can be developed by other approaches,
such as creating a spherical capacitor with capacitance equal
to that of the thin shell model. It should be noted that both
the radial and azimuthal capacitances as well as the induct-
ances for any representation have the values of
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=C =2Nre. (3)

o =L =N (0}
regardless of whether thev are one-, two-. or three-dimen-
sional models. There 1s no distinction between self-induct-
ance or self-capacitance as long us the energies calculated for
these models are identical. For example. there is no distine-
ton made between the capacitance of an isolated sphere
(self-capacitance) and its equivalent spherical representi-
uon with the same capacitance. Thus the azimuthal and
radial electrical properties are identical: however, the phvsi-
cal radial distance is »_ while the azimuthal distance is 2mr.
This is rather obvious. since radial velocity is aC 21, V\hlle
tangential velocity is aC. but thev have the same character-
istic frequency. In fact. this requirement alone (azimuthal
electrical characteristics must equal radial) would force the
electron into a spherical shell configuration. The inner and
outer radius values for the electron are

T = (1 =€) = 445791690 x 10-" m. ()
r,=2.81794092 x 10-®" m (0.13 ppm). (8)
ron = (e —1) = 1.63997598 x 10" m. (9

Similarly, the atomic electron radii values (taken in the
Hariree energy frame) would be

P = /(1L —e") = 0837146082 x 107° m, (1o

max

. =@ =0529177 249 x 107 m (0.045 ppm), (11)

a¢

T = r/(e' = 1) = 0.307968 833 x 10°° m. (12)
The fact that the natural logarithmic constant appears
explicitly in the atomic electron structure could explain why
it appears so frequently in natural macroscopic phenomena.

The Hartree energy frame is the one that was previously
identified as the annihilation frame, and total energy is given
by

E=mC¥1l-a)"+ ma’CY(1 - a?)?, (13)
where the first term is identified as rest mass energy, and the
second is kinetic energy. The Hartree energy is derived from
the first term of the kinetic energy expansion or

E =a'mC (14)
The Rydberg energy frame is given by

E=mC/(1-ad)'?=mC+ (UDaPmCt+ ,  (15)
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and the Rvdberg energy is identified by the second term in
the expansion. The first term is rest mass energy. Both frames
are equivalent representations of the electron structure as
was previoushy shown. The velocity frame invariant is the
same for both of these expansions and total energy s
conserved. Both frames were critical in the dev elopment of
the Sommerfeld energy formula. Essentially. the two differ-
ent frames of reference can be phy sicaily identified through
the azimuthal angle (8) and its associated zero or reference
radial axis. In the laboratory frame this reference axis is
locked onto the laboratory frame axis and has zero angular
velocity, Therefore. the radial oscillating mass (or mass
energy) has an angular velocity of aC roor a tangenual
velocity of aC. Therefore. the measured rest mass (N1
associated with the Rvdberg frame. and the expansion given
in Eq. (15) accurately represents this view or frame of
reference.

The Hartree frame of reference is associated with the zero
azimuthal reference axis and the radial oscillating mass
locked (azimuthally) on the laboratory frame reference axs.
In this representation the radial oscillation of the rest mass
has no tangential velocity, or exhibits its true rest mass.
Therefore. the rest mass (zero order) value of m (1 -a)) s
the correct value.

Now the rotating kinetic energy appears to have a mass
value of a’m_with associated higher order terms or a? m
(1-a®'? Thisis the physical basis of the Hartree frame as
given by Eq. (13), and both the Hartree and Rydberg views
are relativistically consistent.

In the early development of the HYDRA model, it was
proposed that the energy contained within the links should
be doubled due to current flow up and down the ladder
links. This was necessary in order to account for total
magnetic (kinetic) energy manifesting as twice the single
link flow. We now feel that the flow is not up and down each
side, but rather flows up one side and down the other.
Therefore, the link energy should not be doubled.

The fact that the magnetic energy calculation yields twice
the expected value is due to the Hartree energy frame
representation. In other words, the HYDRA model should
be developed independently in these two energy reference
frames with two different rest masses. The resultant ma gnetic
field energies will differ by a factor of 2. but the rest masses
will be nearly (parts per million) the same. This is also why
the neutrino energy could take on two different values
(Rydberg or Hartree) during the annihilation process.

The atomic electron manifests its Hartree frame (boson-
orbit motion | values 0, 1, 2, ...) characteristics when orbit
angular momentum is measured, but exhibits Rydberg frame
characteristics when spin (fermion) effects are encountered.
This phenomenon is also apparent when the atomic electron
exhibits both e/m_and e/2m_properties. It is most noticeably
present in the Sommerfeld fine-structure energy formula.



Now that the electron current is identified as o« Hating in
4 spherical shell cavity, 1t is appropriate 10 invok - <ome of
the principles wssociated with transmission line . nd cavy
resonance theon' Firstof all. a traveling wave should exhibit
three charactersstic velocities —group. phase. and wave The
wave veloaty should alwavs be € in a free space medium.
and the product of phase and group velocy must equal -
This sets group and phase velocities as inverse quantities.
The rudwil current should exhibit the velocities of al 2r.
and 2o similarly. the azimuthal wave will contain the
velociies of aCl C and ¢ a. These velocities are the source
of physical quantities associated with the electron and
electrical phenomena. For example. the radial action. per
evele. is given by
Et = (e qne rilr (aC 2m)] = h, (16)
which is also a statement of Heisenberg's uncenainty prin-
ciple. since a cycle must be completed before a value can be
produced. Or. explicitly in terms of radial varia'ion Ar,
AFAr=(e! 2redAr)iAr ‘aC 2m))=h. (17)
[n fact. if one required that the radial action be h then one
can work Eq. (10) backwards and deduce many of the
derived radial quantities. Mechanically the same radial
action value is produced using the inverse velocity 28 C'a or

PX = m(2rC/a)r, = h. (18)

This demonstrates that the radial electrical system operates

with an action value of h as opposed to the azimuthal system

which will be shown to exhibit a characteristic value of
2. The radial inductance can be calculated, but since it is
a spherical charge distribution. a real magnetic field cannot
torm. This is probably why the electron is forced to rotate so
that magnetic field energy can exist. The azimuthal magnetic
field forms from the same inductance value, since both radial
and azimuthal inductance is given by 2nr . Or, an explicit
derivation is given as

C=gy2E=¢'2E= e*/(2(e%/ 4me 7)) = 2me 1, 19
and since current is equal to V/R,
L= 2E 1 = 2ERV/V? = Ric = (p/e)c=2mu,r.  (20)
Or, from the geometric definition of capacitance,
c=€A/L (21)

where L is radial length, and 4 is surface (spherical) area,

c=€(J[[rsin® d8dddr)/[dr = 2me 7, (22)

76

4nd the same tormulu form applies to radial inductance
These derivations firmly establish the electrical and physical
radial properties of the thick shell model. [t should be noted
that the clectron is 4 slow wave oscllator i that the
physicallv manifested frequencyis(aC 2n) as opposed to
C r.eventhough the elocity Cis present in the svstem. The
atomic electron is the converse in that it exhibits fast wave
oscillation properties. and the azimuthal properties manifest
in the Hurtree energy reference frame

The azimuthal system with three tangential velocities sets
up the inertial mass or magnetc svstem. If we calculate
inductive energy with the radius value vanving and
allow the azimuthal frequency to vany while holding tangen-
tial velocity (a ©) constant (Hartree frame 1. then the average
inductive energy is given by

dlso

E = JItL. 228w riteaC) (2rr)idr) fdr= am (23

If one holds the angular frequency constant (Rvdberg
frame) and allows tangential velocity to vary. then aC 2nr
is constant and does not become part of the integration. or

E = f{(1/‘2)21m”r[(eaO/(an)]Zdr}, fdr= a'm CH2. (24)

Now to calculate azimuthal action values. we must inte-
grate the energy over the azimuthal distance. which is 2nr.
as opposed to .. which was appropriate when dealing with
the total system energy viewed radially. For the Rvdberg
system, this vields an average energy value of

E = a’m C*i4m, (235)
which produces an azimuthal action value per cvcle of

A=Et= (a"meC"u"m)[(ZTtr;)/(aC)] = a’(f 2), (26)

and the correct spin action value is obtained by using the
total wave velocity of C, or

E = JIQ1/22mp,rl(eC)/ 2R dr)/ fdr= m Cian (27
and

A= Et=(mC/4ml2r7)/(aC)) = 4.2, (28)

which is the correct azimuthal per cycle intrinsic spin action
value. and again the Heisenberg uncernainty principle is
reconstructed for the azimuthal action uncerntainty (Hartree
frame) as

AEAL = {(1/2)2rp Ar((eC)/(2RAPP2RAF/(aC)] = h. (29)

Dynamically the azimuthal action can take on two values.
and for the Hartree frame with an inverse velocity of Ca.
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mer=m(Calr =h, (300
where the Hartree mass appears twice as large as the
dvnamic mass for the Rvdberg frame. and the azimuthal
momentum appears as spin acton in the Ryvdberg energy
frame as

mer=1 2im(Cair =h 2 (30
The magnetic moment 1s also produced with the inverse
velocity as tollows:
A =efnr: =el(Ca)nrimal 21) = ¢h 4mm . (32)
Note that the moments and momentum values produced by
the inverse velocities are not energies and can manifest
physically without producing any real energy. The three
tangential wave velocities play an imporant role in the
development of physical values for the electron. as well as
the two energy frame representations.

The natural resonant frequency of this system is interesting
to investigate and is given for both radial and azimuthal
systems as

f=Vl2rto)} = C/Q2m2r, = C/(2Ral,), (33)
which shows that the fast wave velocity is necessary to
systain the natural oscillation frequency of the system. The
2n discrepancy was discussed earlier, and the C/a value is
recognized as the azimuthal fast wave velocity. If one
replaces C/a in the resonance equation with the radial fast
wave velocity of 2nC/a, the radial resonance becomes

S =(Cra)X,, (34
which supports the concept of the open-to-closed-system
transfer function value of 2r. For the radial system the fast
wave concept introduces the possibility that it may extend
out to a radius of 2nA_/a. since
vt = 2rC/a)r/(al/2m)] = 2RN /o = 4, (35
which would permit direct fast wave interaction between the
nucleus and atomic structure and could explain the ex-
tremely large atomic capture cross section for excited atoms.
It also shows the close structural relationship between the
atomic and nuclear electron states. Similarly, the total radial
wave, velocity C; may extend to a distance of A_.

Classical kinetic energy matches the Rydberg frame value

for the magnetic field energy as

E =Q/Dmyt = (1/Dm(aC) = (1/2a’m C: (36
which is as expected, since rest mass energy appears in the
laboratory and Rydberg energy reference frames as m.
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3. ELECTRO-GRAVITATION COUPLING CONSTANTS

In this development of the nuclear electron. extensive
use is made of the gravitaton quantization action constant.
which was dernved as

h o=wm" (2ae C) = m- 228G (al),

vielding the refatonship of « and A as

o= m-C ﬁ;(,". (3K

and it we simply replace hwith h. the coupling constant

a =

qmic

mGhC (39)
is produced. which is the basic electrogravitaton coupling
constant as derived in the second paper and should be the
basic cross-coupling unit exhibited by the electron in the
HYDRA model.

Now one can calculate the per unit cross coupled power
in the electron by defining the quantized crosspower as
(40)

P = thgfu = Zh“foK.
since

hf = h, /. (+1)
and propose some quantum unit frequency / that produces
aquantum of cross power defined as hf ? so that the coupling
is the quantized power ratio or

a (42)

’m

.= P/hfi=2h ff hf= mGAC

This does not help much unless one knows f, but this
equation can be solved for_/; in terms of f, or
Jy = (@A 20f (43)
Obviously, f, is £, and this equation is an entirely inde-
pendent derivation of the critical j; relationship. Now the
unit cross-coupling matrix can be calculated by determining
the quantized energy that may flow between terms in the
unit frequency expansion produced by the HYDRA model.
The matrix elements are defined by

C a (44)

mn gme'

o =

amen

(h £ )/(hf,) =

and the masses produced by the crosscoupling are given by

M =(C )" (43)
The unit electrical frequencies were defined by
£, = Ralf, /1 HDH - (a(f, /1 HDORE 2 (46)
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or
[ =2/, 1HzHz (47
J =lay,, 1 Hol'Hz (48)
=3l L HolHz, (49
So= s ®lad S, 1 Hz) Hz, (500

and the gravitation frequency expansion is given by
£, =R2atlHz f, yHzl [1 - ladl Hz £, 15 (5D

or

Jy. =2l Hz f Hz. (52)
£, = latl Hz. f, )}FHz. (53)
£, = 3/9la(1 Hz/f, )I'Hz. (54)
[y = 5/8)all Hz f, )I'Hz. (55)

This representation of the unit frequencies with £, explicitly
included is necessary in order for the proper coupling term
to be produced for the zero-order coefficient, or the follow-
ing equation must hold for the m and n equal zero term:

(56)

P «a

%00 = 120 [ f)/Ih(1 H2Ylle ) = @

ame’
This relationship must hold in order for the coefficients to
give the correct relationship for the mass tatio, since the
coefficient ratio is the allowed cross-coupled power refer-
enced to the electron cross-coupled power and correctly
results in an electron mass ratio when the square root of
the coupling constant is taken. The unit energy cross-
coupling formula is then

o 57

gmen

= (h £, )/(hf) = (M, /mY((m GO,

The coupling matrix terms, through m and n, equal 3 and
are:

C, = Va(f,/1Hz®,  C,=a/2(f, /1 H2)";

C,, = 30%/8(f,/1 H2)®,  C, = 5a*/16(f,, /1 Hz)®

C,, = 2/e’(f,, /1 Hz)", C,, = VVa(f, /1 H2)%

C, = 30/4(f, /1 H2),  C, = 5a%/8(f, /1 HD)",
(58)
Cyy = 8/3a(f, /1 Hz),  C, = 4/3a)(f,, /1 HD)

C, = Valf,/1H2),  C, =5a/6(f, /1 H2)": .

18

@
1

10 Sa’t/, | Hz». Cl3=83a’f, | Hzo

O
1

O 3atf, 1Hz- C,. =1 atf, 1 Hz-

There is an infinite number of allowed states. but these low-
order states should produce the fundamental mass resonances
In fuct. the only direct nucleon resonances predicted dare the
proton and neutron values derved from the C. constant,
which vields the gravitanion coetficient as

a = tmomoaim-G RO (3
and 1s accurate to 400 ppm. Dropping one frequency unit
down produces the neutron mass at ~0 ppm. If one permits
mixing of the coupling states. other fundamental resonances
can be created. Half-integer values of the masses should
exist. and inverse constants should be permitted. since

(C_C

nn T nelnel

) (C )y =1

n+l.n “n+in

(60

Self-mixing or the square of the mass ratio (which is the
coefficient value) could occur. For example. the C  value
produces the charged n mesons by simply doubling it or

2C (6

WM, = 2m la(f, 1 Hz)),

which is accurate to about 700 ppm, and the neutral T meson
is also given at the 700 ppm value by

2C, m =2m /(a(f, 1 HD)". (62)
Mixing of the o’ states produces the tau particle mass as
(C,/C, M, = (3/2)2(f, /1 H2)V/a?]' im_. (63)

and the muon mass falls in at one frequency unit off from

(C,/COC,m =3/ DS, /1 Hz)Y/alm,, (64
but seems to set at one unit higher, or
m = (3/2DIf,,,/1 H2)Yalm_ = 206.8m, (63)

and is accurate at the 400 ppm level. The electroweak
coupling (which is actually stronger than the nucleon
coupling) occurs at the a° level, and the Z boson mass (91.5
GeV) is derived by

(172XC,)! zme = 91.15 GeV, (66}
while the W boson mass (80.1 GeV) forms from

(C,;/C,)X(C,) im_ = 83.7 GeV.
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Much more detailed work 1s necessarny to properly inter-
pret this coupling matrix. but the fact that it clearly produces
the gravitation coupling constant is most significant. The
coupling appears to form up in general levels as follows

electric-gravitation telectron) lae 1.75< 10+
light quarks » o~ 240x10"
mesons. photon, muon Tlare, =~ 329<10"
nucleons. tau. strong (lare = +350x<10"
excited states? lara, =~ 017x10"
Z W, electroweak, Fermi (laYe, — 846x10*
heavy mass coupling (Lora, — 1.16x10*  (68)

The Fermi coupling constant (G) is not really a coupling
constant. but is the mass of a coupling produced resonance.
In this representation the actual Fermi coupling constant
derived from the Fermi mass, which is (1/G)' *. would be

K =[(1/G) Ymla = 575x10 (69)
and compares with four times the ., coefficient or
da, = H8/[5a’(f, /1 Hz)Na = 5.30x10* (70)

at the 8% level of precision. Recall that the Z boson mass
was derived from 1/4 the a ez COUpling constant. The Fermi
constant is the result of a complex nucleon interaction, and
an isolated Fermi mass particle has not yet been observed.
The Z and W bosons are presently identified as the particles
directly associated with electroweak coupling and the HY-
DRA coupling, matrix produces mass values in close agree-
ment with these measured values. However, as more detail
is produced with an actual nucleon cross-coupling model,
including quark structure, the Fermi coupling constant may
appear as a natural consequence. Nevertheless, the HYDRA
coupling matrix produces reasonable results.

4. MUON SYSTEM

Since specific data are currently available for the muon,
one should be able to discuss the muon system in some detail
without developing a complete HYDRA model for it. Basi-
cally, it should be possible to calculate the muon mass and
moment in terms of electron magnetic moment anomaly
data. It is interesting that this approach assumes or requires
that elementary if not all particles must exhibit a magnetic
moment anomaly. If we did not know that the muon moment
anomaly existed, HYDRA would predict one and certainly
predicts one for the tau particle. The Taylor and Cohen™®
values used for this development are
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= R 262 (i) 13
momo= 200768202 (015 ppm),

a, = 11059230 x10" 7.2 ppm). (72

a = L1903 193 «10° (0.0086 ppm). (73

(W =, 1) = 2317901 150 = 107 (0.0080 ppmi. (T4
@ =" 29735308 <10 (0043 ppm) (73

The busic frequency shift is taken from EqQ. (A32)in our first
paper. - and is given by
A= p = Y

where we use the magnetic moment ratio for the muon to
produce
(o p JAf=Af (™

But My, must be placed in the correct (Hartree)
relativistic frame by modifving both mass and moment
within this ratio. or

R, Ky, = ( 4mtm )/(eh). (78)

which means that both mass and moment can be corrected
by

(/g = (am/ehdlp /(1 = (/2103 MHm (1 = (@ 202

= (W, hg )/ [1 = (a/2m), (79
or
(/g ) (1 = (@/2m)) = (T T (80)
and the frequency deviation for fis set as
(/) Af = (/g VDS, (81)
and
Af = Af/[1 - (a/2m), (82)
also
Af = lw /ng JAS, (83)
and the Hertz frequency is given by
AHz = Af' - Af = a“Aj:, (84)
Af =Af/[1 - (a/2m)) = AHz/a, (85)
Af= AHz{l - (a/Zrt)zl/a“, (86)



Af=ia MHz[l -a 2m-) la 11~ o 2m) -

=ta MHzil - (o 2nel - a 1R
The muon uni r'rcqucnc-_\' 1s created by
,'TM =15/ -/tm)l Hz. 188
ar
Jo= Mo, — Wy, B HzID =t 207 7 (89)

Now this equation represents the development of the
muon fundamental frequency unit in the Hartree energy
reference frame or viewpoint: however. the muon funda-
mental frequency unit should be a valid number in either
reference frame. just as total energy is conserved between
the two frames. Since the muon structure is built on top of
the electron’s or is its base and uses 1 « power coupling. the
muon escalates the muon system mass by a value of 1 a. It
is also attempting to reach the free space resona e coeffi-
cient value of V(1. 2a)' or the action coefficien () level
of three. The basic resonanc. value for the muon is simply
1 (O‘f;nm 1 Hz). but one should immediately esc.late to the
third level. as this is obviously where the muon < erates. It
Is interesting that the third level continues to play an
important role in elementary particle construction but the
model is too crude. at this point. to explain why. The formula
that predicts muon mass is then given by

m =3 m (cxj;Hm '1 Hz), (90)

which does not include in the qum calculation the fact that .

muon velocity is changing relative to the electron. This fact
must be included or the frequency must be relativistically
corrected. even though the formula is reasonable as it stands.

The velocity correction factor is derived by the following
method. First. the numerator is built by removing the
electron azimuthal (af,,,C’'1 Hz) and radial (a C/210) velocity
corrections by

K, =KJ/K: =(1-(af, /1 H)Y1 - (a/2m/K2 (9D

and the denominator contains the muon azimuthal (« o
1 Hz) and radial (3aC/2m) velocities or
(1-(af, /1 H2M - (/270

: (92)
1 -(af,, /1 H2)I(l - Ga/2n).

When applied to the muon mass formula, this produces
m =3 m/K(af, /1Hz. (93)

Now the muon system can be viewed in a different or the
Rydberg energy reference frame by using information gleaned

from the HYDRA concept. One can then tocus on the muon
moment ratio and work with it directly

First. the entire svstem should be corrected for the shift 1o
radil veloaty 2 as compared with the electron. or

LT TR VORI § I TS ST (s

v uiﬁ_:{1+a‘}[1—<5a o] 195

-

which is not a bad approximation as it stands. since itgives
the correct value at 0.2 ppm. This is not highly accurate
when a 15 considered and the comparison would be ut the
166 ppm level of precision. A relativistue correction 1
required for @ The a represents the cross-flow power
action. and since a_is a magnetic moment value. the veloony
coefficient ratio squared (as opposed to the coetficient rato
should be used. The correction should be K- instead of K
This sets the anomaly corrected formula as

By by, =(1+ Kia) [1—(301‘.2rt)~‘]‘-’=1x‘aM (90)

Now Eqs. (89). (92). (93), and (96) describe the basic
frequency structure relationships for the muon. and thev are
linearly independent. Equation (96) may be directly substi-
tuted into Eq. (89) in order to eliminate a.or

O =iy 11 Hz[1-(a/ 2109(1« 3a 21)7) 2

uHz| B (9—)
* 1+ aK:-{1-3a 21 3

This equation is most significant. since it gives the muon
fundamental frequency in terms of the electron moment data
only. These electron moment data are the most accurately
known constants and should produce a high precision value
for the muon frequency. Since the constant a_dominates the
overall precision level. Eq. (97) should be accurate to a level
of 0.0086 ppm. Recalling that K is a function of £ .- this
equation can be solved by iteration, and the vaiue below is
iteratively accurate to a value of 0.5 ppb. or

S = 1988087001 Hz. (98)

This derived result indicates that the muon structure is
striving fora 2flevel of operation. It would produce a unit
structure identical with the electron, except that it would
reduce the value of a_in the diagram to a value of about one-
half that of the electron and similarly for the antimuon. This
result produces a calculated velocity correction value of

K? = 1.000 167 826 431 933, (99
which, when inserted into Eq. (97) produces

S, = 1988087 001 795 Hz (100)
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and confirms the stated iteration precision. With this dernved

value for A and £ the calculated muon mass s given by
I

Eq. (93) as

moomo= 3 K caf 1 Hzy = 200 708 333 223 i

dnd should be accurate at the precision level of o or 0043
ppm It compares with experimental datd * (200 768 262,
which is stated to be 10,15 ppm. at the 0 44 ppm level of
precision. Given the preasion level of the calculation. one
would predict that future expenmental data will produce an
experimental value closer to this calculated value. Neverthe-
less. the comparison is excellent as it stands. The muon
magnetic moment anomaly can be calculated from either Eq.
(891 or Eq. (90). and both give the following result:

a =1.1065923 83021 <10 (102)

they should be accurate to the precision level of a_or ) 0086
ppm. This value compares with experimental data (1.165 9230
x10). which is stated to be accurate to ~ ppm. at the 0.~ ppm
level. This comparison is also excellent and confirms the 923
figures given for the experimental value. One would cer-
tainly expect more precise data to corroborate the calculated
value.

Whether the stated calculational precision is valid depends
on precise data. If indeed the moment anomaly and the mass
are directly related as HYDRA indicates, then the mass and
moment interact to produce their final particle state values.
These results certainly support the HYDRA model, and in
fact one could not create the required equations without
HYDRA-derived information on the muon structure. Never-
theless. this section strongly supports the HYDRA concept
and the relationships derived for the electron or free space
resonance structure.

5. TAU SYSTEM

The tau particle system may be developed in a manner
similar to the muon system by examining how it forms on top
of the muon structure with the mass defined by

m_m_=06/(af

u

a1 Hz)[(ae/af)aj;HmKi/l Hz]'?, (103)
or
(m /m) = 4(m /m)/[3a/aXK>)), (104)

where the system is operating at radial frequency 6, and the
azimuthal system is operating at the square root level, but on
top or extended from the muon structure as a base. Note that
the velocity correction factor for the tau unit frequency is K:,

since it is functioning on a square root coupling, and it is
correcting for the muon base velocity as opposed to the tau
frequency. In other words, the tau mass formula must
contain velocity correction or coupling at the power level
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30K The velocity correction constant forms up tor the tau
Dlnl(lt‘ as tollows:

[l-taf, 1 Hzrlll-ta 2rr
/\: = — oS
l=taf 1 Hzlll-(oa 21

The tau azimuthal velocity and the fundamental frequency
unit dre operating at the square root level The tundamental
frequency unitis defined tor the tau particle idenucalivas the
muon unit, or

e = W, ) - Gy plll =t 2107} 4 Hz 1o

The tau magnetic moment forms up for the sixth radial
frequency level as

Ko g =€l + a K (1-(6a 2m)- (107

and these four equations define the tau particle mass and
magnetic moment system. As before. Eq. (107) may be
substituted into Eq. (106) to determine the system param-
eters in terms of the electron moment data. or

(R, pg =y w11 Hz (1=t 2708 1- (6 21007
(1= (6o 22} %) (108)

Jovs 1+ak:-

Again. the system frequency is defined in terms of the most
precisely known constants of the electron. and should be
accurate to the precision level of the fine-structure constant.
lterating Eq. (108) with Eq. (103) vields

Sz = 1.930784501 884 Hz (109}
with a value for K? of
Ki = 1.014 284 616 409 953 (110

and holds for an iteration accuracy of 1 ppb. This produces
a magnetic moment anomaly value for the tau system as

a = 120052653291 x10?, (11D
and mass
m/m_=3492712(1.784772 GeV/im CH, (112)

which should be accurate at the 1 ppm level of precision and
compares with experimental data'” at the 400 ppm level
{1.7841 (0.2%) GeV].

Once again, the HYDRA model has produced reasonable
values for a lepton without developing a detailed structure.
The leptons are simply walking up the free space coupling
matrix in approximate steps of 3N (1/2a)™!" ¢ and the next
lepton should be the SS particle. Why the N coefficient must



be a4 multiple of 3 cannot be determined at this level of
development.

6. SS PARTICLE SYSTEM

This is definitely 4 most interesting particle svstem. It
should be operating at 4 radial svstem frequency of 9 Since
the buse muon system operates at level 3. the 88 particle can
torm as a double muon or a muon within a muon. It can
double buck on uself and produce the level 9 radial
frequency with an apparent radial velocity the same as the
electron. In fact. it does this. Therefore. the electron radial
velocity (aC 2m) can “appear” to be the level Y or double
muon system. When the muon doubles back. if it does not
Increase its magnetic moment anomaly and its mass. it would
become an ejectron. In essence. this would be 4 decav
process. Therefore. it must drive its cross current flow ( mass)
up inorder to survive (for a very short time) as an $$ particle.
In order to stabilize as a double muon system. it must
produce a magnetic moment anomaly identically equal to
the electron. or the SS particle anomaly must be

a = a, = 1159652193 x10*. (113)

The SS particle mass is given by the following formula:

me'm_=9/laf (114)

uHzp

K1 HzXaf, K5 1 Hz)l,
where the unit frequency for the electron state is defined by

Soze = W/ pg) = Quy/p )1 ~ (a/21)’]'a, Hz. (115)
This then sets the SS particle mass, in terms of the electron
and muon parameters, as

mm = (mur’ mc)z/‘[(au/ae)l(’ i], (116)

which produces a mass value for the S$ particle of
m..'m_=42516.042282 654 (43.451 GeV/m_C* per pair) (117)

and compares with the CELLO collaboration data®® (43.450
GeV/m C? pair production value) at the 30 ppm level of
precision. Hopefully, more precise experimental data will
become available for the SS lepton.

7. SS2 PARTICLE SYSTEM

There is no reason to stop climbing the HYDRA ladder
with the SS particle, although the energy and mass values are
getting quite large. The SS2 particle should be another lepton
operating with radial frequency 12. Its mass form is given by

m/m = 12/[(&_/;HmKi/l Hz)(af

uHz

K2/1 H)

x 1/(af, K1 HD)'2,  (118)

82

which is operating uat coupling power level 3 A und
reduces to

o omo-= 20 om v (Aa o WA A IR 119y

- B 3 ~. “ s

The only unknown quanuty is the magnetic moment an iy
value tor the SN2 particle (a0 This was not 4 problem with
the SN particle. since it doubled back on top of the electron
moment anonaly However, one can caleulate the ss2
anomaly the same us the other leptons by recalling that
operates at radial frequency level 12 and velocity couples at
the eighth root of a/ .. The 582 defining equations are

Moo by =t +a Kol - 02a 2m07) - c1200

Lo =Wl ) = Gy wOlL H2WT =t 210 . 121

(I-taf, 1 Hz2»[1-(a 21027

Y =t 1 Ho)' 11120 2100]

(122

Again. iterating for a solution vields the following values:

Moy Py, = 1001783 26497508 = 1 + a . (123)
Sz = 1.299839 370 739 Hz: (124
K:, = 1433856797 639. (125)

This produces the following value for the $52 lepton muss:
m, =572980.171287 m_= 292.792 328926 GeV C* (126)

which, not too surprisingly, is almost identical with the Fermi
coupling constant expressed in mass units. The SS2 particle
is operating at the same coupling level (5) as the Z and W’
bosons. which were identified as the mediating particles for
the weak nuclear decay process. Obviously. the $52 lepton
is a better candidate. since it is a lepton and has the correct
mass energy. The W and Z bosons are simply particles that
are constructed from the same coupling level or are indeed
weak nuclear coupled particles, but are not the mediator of
neutron beta decay. The decay process is via virtual SS2
particles. When experimental data at the 300 GeV level
become available, there certainly will be a particle produced
at this energy.

The Fermi coupling energy is not necessarily a particle
mass. In its raw experimental form., it is the energy squared
of the decay coupling system. The neutron (a level 3 particle)
decays via a pair of virtual $S2 leptons (level 5 particles) with
the square root of a muon (level 2 particle) coupling constant
that is necessary to couple the decay electron (level 1
particle). The SS2” particle couples with the proton (level 3
particle) at level 2, since the decay electron couples with the
proton at level 1. The neutron couples directly with the SS2
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Figure 1. Neutron weak decay process.

particle at level 3 (see Fig. 1). The total weak-decay process
energy (£) is simply the mass énergy of the SS82 particle
system coupled by the \/f“ coupling constant. In the Fermi
coupling constant form (1/mC*)?, the calculated value for the
582 coupled weak-decay system constant is given by

G, = L'E} = 1/ [m (K )" 2]C, (127)
G, = 1.166 391032 x10° GeV-, (128)

and compares with experiment™ [1.166 39 x10° (17 ppm)
GeV~] at the 1 ppm level of precision.

Several existing approaches, including the standard model
of electroweak interactions,” predict the vector boson
masses. While a resonance coupling matrix was developed
with HYDRA, it should be considered as an approximate
map of where mass resonances should occur. This work
focuses on the development of lepton masses, since these
particles should be the least complicated. HYDRA predicts
the existence of a lepton with a mass approximately equal
to the Fermi coupling mass, which is not currently predicted
by the standard model. Some approaches permit the value
of a to become a function of energy with a value of 1/128
for a mass energy of about 80 GeV. HYDRA permits
resonance jumps from one coupling level or state to another,
but does not allow variations in «. This is not meant to imply
that the variable approach is not valid; it is simply an entirely
different approach. When one approaches a physical prob-
lem from a non-Euclidean viewpoint, #-may be altered to
accommodate the new geometrical system. Such an ap-
proach is certainly valid, although somewhat complex.
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8. VELOCITY FORMULAS

The velocity formulas used to calculate lepton masses
were derived by equating each term of the following two
frequency expansions:

a-r/.‘H/ (1 - a:’: t= a-wa * 1(1‘ 2)-/1H/. > (5 B)QVIH:.‘
33 128+ 129
(1Hz) [1 =V Oy )i =1 Hz 1 2x [ C)r1 Hz

+(3?ha%l:CY1Hz+,H153IZSMVk:CVlHZ* SCL3m
and the base calculational frequency is
Juw, = T Hz 13
The velocities. developed by equating terms. are
& e Sy =V, O =af, 1 Hz= of...'1 Hz
(V/C¥=of, 1Hz=af,  1Hz (132)
VL Or=aof,, 1Hz=af  1Hz

H;C)"=ozj:HHH-{z-olfu 1 Hz ,

Hzs2

which sets the lepton velocities as

(VO =af,.. 1Hz
(V/O) = (af, 1 Hz)?,
(133)

(V,,/C) = (aof, 1 H2)'~,

Hzs1
(V,/O) = (af,,. /1 HD'®,

recalling that V| was not used due to the double muon effect.
and the third-order term does not produce a muon.

9. INITIAL LEPTON MASS FORMS

The initial development of the lepton mass formulas came
from multiple cross-flow terms. Each term must be refer-
enced or divided by the common cross-flow frequency unit.
The factor K_ represents the electron’s velocity correction
factor, which is nearly 1. These forms are as follows:

m, = 3m)/laf,,,, /1 HO(K K)) (134)

6m)1/(af,, K/1 H)Xaf, K /1 Hz)
™" ((ef,,,/1 HZXK /K]

Viaf,,, K, /1 HoXaf, K/1HDI\'?
(af,,,../1 HZXK/K)] toa3s)




9ml taf, K 1 HzMaf K 1 Hz)
_ f uHs e PPITNNY

T (taf,, 1 HzXK K
‘ Ve, K 1Hzref, K. 1 HZ’I. Q3o
laf, 1 HzK K|
(1Zmol ftaf, K 1 Hzx af K 1 Hz)
m =

laef,, 1 HzuK K ]
Lltaf, K 1Hzraf, K. 1Hz)

Mo

laf,, 1 Hz)K K]

1 ltaf, K 1Hzlof, K.1Hz)\" "
x - S : (137
ltaf,, 1 HZX K, K]

x

The electron velocity correction factor (R ) 1s not exactly
1. Tt should represent the Rydberg to Hartree frame shift
necessary to bring the electron into the £ equal to approxi-
mately the 2 level. This reference frame shift in the electron
is accounted for in the following formula:

{1 - (uquz 1 HZ)IHI - [(a-/;Hz a uHze
(1 -(af,, 1 H2)l - (e 2m)4

Na 2101

" (138)

)
K' =
eH

K, = 1.000000504 873 79. (139

The electron’s magnetic moment anomaly will be slightly

perturbed in this state and is given for the Hartree reference
frame by

a, =+ akl)-laf, o (@2 -1 (140)

4., = 1159823124 %107, (141)

wze 18 Calculated as
e

and f
Sonze = (Mg = uy/p |1 Hz[1 - (a/2m)/ a,,, (142)
S = 1.99B 544 413 Hz. (143)

Note that these values are valid for the electron when
referenced to the Hartree energy frame, but the laboratory
measured values for the electron are in the Rydberg frame.

This frame shift concept then affects only the lepton mass
formulas and they are adjusted as follows:

m/m_ = S/KeHKA(aj"‘ qu/ 1 H2); (144)

m/m_=6/(af

uHzp

K./1 Hol(a/a)af,, K2/1 Hz)'?, (145)
or

(m/m) = 4(m /m /3@, / a XK /K, (146)

mom =9 laf K- 1Hznaf K- 1Hz V1T
or
Mmoo =omoomor led a kR R

m_om =12 laf A THzwaf | K1 Hzl

“ltaf, Ko 1THzy - olan
or
tm . m)

=2 o 3 a a WKCK KR s
These revised mass formulas produce the mass values

m_om_ = 200768 248 833 115

and compare with the experimental value. * 206.768 262
(0.15 ppm). at the 0.06 ppm level.

mom, = 3492.505 (1.784 667 GeV' m C*). (132)

which compares with the experimental value, * 1 =841
(0.2%). at the 300 ppm level;

My m, = 42522.309 (43.457 720 GeV. m C* per pair) (133)

and compares with CELLO data®' [43.450 GeV\’ MC- ) at
the 178 ppm level.

m,;m = 572980.171 287
x (292792328926 GeV m C*). (154)
and the coupling constant for neutron decay becomes
(K K )'?=1.000042 206415 159, (155)
which produces a coupling system energy of
E = (KK, *m,C* = 292.804 686 664 GeV, (156)
also vielding a Fermi constant value of
G, = 1/E} = 1.166 390 443 x10* GeV (137)

and compares with experiment,”' 1.166 39x10° GeV= (17
ppm), at the 1 ppm level of precision.

There exist several predictions of lepton and particle mass
formulas. One approach®® suggests that an additional
convective current can be added to the relativistic Lorentz-
Dirac equation such that the masses can be developed in a
truncated series manner. The result of this approach pro-
duces the following formulas for lepton masses:
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m om =3 lJa+1=20655{0.1%] (138)
mom =1 +(3 21"+ (320002 = 349542 [H.1 . (]30)
mom o= m om +(3 20003 = 201453 (7). 1000

This approach 1s different from the HYDRA method. and
the difference becomes apparent at the fourth lepton level
where HYDRA produces a value for the SS lepton of 42 522,
which 1s twice the value for the predicted d lepton. There
was no specific value predicted for a fifth lepton.

Barut concludes his work with the following statement.

which echoes our feelings:

It 1s possible that although the Bohr-Sommerfeld
quantization is approximative. the final result might be
exact as was the case in Bohr-Sommerfeld derivation of
the Balmer formula. Therefore, the hypothesis which 1
advance should be considered of a heuristic nature
towards the development of a more completc heory.
On the other hand. the occurrence of the ferm: : chain
€ W. T ... 15 a novel phenomenon for which ¢ have
so far no theory in order to derive a mass form . from
first principles: “We have no plausible precedent or.nor
any theoretical understanding of this kind of superflu-
ous replication of fundamental entities. Noris any vision
in sight wherein the various fermions may be regarded
as composites of more elementary stuff. No problem is
more basic than the problem of flavor, and it has been
with us since the discovery of muons. Sadly, we are
today no closer to a solution.”

10. LAMB SHIFT

The concept of the atomic electron was developed in the
second paper.'? and the rich spectroscopic structure pro-
duced by the hydrogen atom may be viewed as the excita-
tion of the higher and cross resonances of the HYDRA
model. The Sommerfeld fine-structure formula was rederived
with this concept.'” The physical mechanism that produces
the actual spectral resonances is represented in the model by
the excitation of a coupled virtual electron systemn driven by
power coupling at the 7 =2 level from the real electron. The
manner in which the virtual system and the electron couple
is the source of the Lamb shift phenomena. The spectral
energy shift at energy level nis given by HYDRA, Sommerfeld.
or Dirac by

AE= (a'm CY 2)/(m)(n/K) - (n/K). (161

Therefore, the frequency of the Sommerfeld transition drive
energy (n = 2) is given by

AEh = (a*m_C%2)/(2*h) = 10 949.285 MHz. (162)
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The problem that developed. or what is called the Lamb shift.
is the fact that experimental data”™ produced the following
unexpected frequency separation of the 25 and 2P energy
levels. which should have been zero:

/= 105785 £ 0.01 MHz. (163)

Later work by Sommerteld produced a perturbation theory
corrected  calculation value of 103799 + 0.2 \MHz that
matched the experimental value at the 208 ppm level of
precision. but the experimental ™ error is given at the 10 ppm
precision level. Recent QED calculations produced values
within the expenmental precision level. ™ The HYDRA
model indicates that the hy drogen electron excitation system
should appear as given in Fig. 2. The symbol e’. represents
the positron portion of the virtual pdir &\stem while e-
represents the electron pomon The power svstem couplmg
takes place at the n = 2 level. and the virtual electron—
positron pair system is driven directly by the real electron.
The coupling power can be derived and the Lamb-shifted
frequencies calculated via this virtual particle concept.

The virtual pair system power originates in the small
energy difference produced by the electron shifting from the
Rydberg to Hartree energy frame as well as the effect of the
change in the total electron-proton system energy (reduced
mass effect). Essentially, the shift to the Hartree reference
system permits an n = 2 coupling system, since / shifts to
approximately 2. The defining equations for the electron in
the hydrogen system are given by

(1= (af /1 HN - (of), /af !, Na 2P
K = . (164)
oA (1-(af,,’1 H[ - (a/2m)

a., =+ aKkiH/M-laf) /af’ Na/20PR -1, (163

Soze = (B/Rg = my/m 1 Hz (1 - (a/2r))/ a,,. (166)
The parameters f,,_, K. w and a_ are valid parameters to use
in individual particle (lepton) coupling systems, but the
existence of a nucleus, in the atomic case, requires that these
parameters must be modified for the combined system. In
the atomic case, the existence of the nucleus affects the basic
system frequency (f,,) in the following two ways. First. this
frequency is reduced by the standard reduced mass correc-

" tion for hydrogen by the following factor:

e = w/m = [(mm)/(m+ m)l/m,
= 0.999 455 679 433 (167)

and the second involves the presence of the nucleus which
produces a spin reference system for the electron such that
the electron appears to have the azimuthal velocity of
alf ', /1 Hz. This effect further reduces system mass and
appears in the Rydberg to Hartree reference frame shift as
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Figure 2. Electron-virtual pair system.

Wy = 1= (af ), "1 H2)J' 2 = 0.999893 646 548, (168)

These two factors produce a reduced system frequency
Vqu') Of

Sl = Wbt S, = 1.001 444 709081 3 Hz. (169)

When f | is used explicitly in the calculation of K/, and a_,.
the following values are produced:

Sl = 1.998544 791 740 Hz, (170)
a',, = 1159822903856 x10°, (171D
k', —1=505093963 x10°. (172)

Now that the Hartree coupling factor has been calculated
for the electron within the hydrogen system, the stage is set
to calculate the energy or frequency shift due to the electron
coupling with the virtual electron system to form the total
oscillation structure that introduces a slight shift in the
spectral frequencies. K, is a second-level (n = 2) coupling
constant, since £ _is approximately 2, and no azimuthal
excitation has been included. Therefore, this coupling
should produce the Lamb shift in the 2 = 2 spectral lines and
drive the Lamb-shifted frequency system, or K!,, should be
properly designated as K , .

Basically, this coupling offsets the frequency structure by
the additional frequency produced by the greater-than-1
value of K, since the value 1 frequency (f) is already
present in the system, or

fA = (Kem - 1)fc' (173)
This virtual pair coupling frequency then connects with the

electron system to transfer energy via the quantized power
circulation, or
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Po=(h'D)f f. (174

Now the power coupling between the Lamb spectral shift
system (/) and the electron base system ( [) is given by

Py = h(f,/20)(f. 2a0). (175)

Since these powers must be equal, the Lamb frequency for
the 2 level is given by

/,, = 1057.857 905 MHz (176)

and agrees with the experimental value'™ 1057.85 MHz (10
ppm) of the 25 - 2P . offset at the 7.5 ppm level of precision.

This frequency is the offset between the 2S and 2P,
spectral lines and is also the driving frequency of the entire
hydrogen line spectral system. Figure 3 is a power or
frequency flow diagram for the 2S and 1S lines in hydrogen
and has been extended to deuterium via one azimuthal unit
shift. Essentially, the £, frequency cannot drive the structure
directly since the n = 2 Sommerfeld driving frequency is (1/
2)(a/2)*(C/N), 10949.285 MHz, which is a factor of ten
higher than f,. Note that the tenth harmonic of f, is closer
to the correct Sommerfeld driving frequency than either the
ninth or eleventh. Either the tenth harmonic coupling of £,
up to the Sommerfeld frequency or the tenth subharmonic
down-coupling of the Sommerfeld frequency is necessary
for £, to drive a spectral system; whichever system is selected
will not produce a perfect match, resulting in a coupling shift
factor.

Priorto coupling, the Sommerfeld drive frequency must be
reduced by w, to account for the Hartree frame mass
reduction, and f, must be reduced by . to place the Lamb
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Figure 4. 2P Lamb shift system.

system in the reduced mass system. Note that /.., has not
yet been introduced to the Lamb system, but was used in the
real electron system to develop a specific value for the Lamb
driving frequency. If no virtual electron system were pro-
duced, there would be only one Lamb spectra line (25).
Since f, must climb up to reach the higher frequency n = 1
spectral level, it up-couples or uses the tenth harmonic
coupling to reach the Sommerfeid driving frequency level.
Then it couples to the »n = 1 level within the Sommerfeld-
Dirac levels via a factor of 8 (n?). This power flow produces
a shifted 1S spectral line offset of 8172.64 MHz (there is
no 1P level offset) which compares with experiment”®
(8172.58 MHz (84 ppm)] at 7 ppm.

The presence of the added neutron in deuterium affects
the electron structure by shifting it into the next higher
frequency reference level or escalates the entire frequency
structure by a factor of Juwe and u, which again reduces the
system mass because of this frame shift. For deuterium the
/s line shift is 1059.27 MHz, which compares with experi-
ment,* 1059.28 (57 ppm), at the 9 ppm level. The £ value
of 8183.58 MHz compares with experiment,” 8183.74 MHz
(77 ppm), at the 20 ppm level. Tritium is expected to shift
a factor of [T

The 2P level shift is depicted in Fig. 4, where the J, driving
frequency uses inverse coupling or downshifts to the lower
frequency P level, within the Sommerfeld structural level. It
does not pass through the Dirac level and therefore couples
through n/l. The direct offset of the 28 coupling frequency
appears both at the S and P levels, since this 7 = 2 structure
is created directly by J.»» but the effect on the P level offset
is reduced by a factor of 3. Note that this inverse coupling
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Figure S. Lamb shift energy level diagram.

changes the sign of the offset from the driving frequency <o
that the 2P Lamb shift is opposite to the 25 and 1S shifts. The
last factor accounts for the I-state shift from S to P. The
calculated 2P Lamb shift, -12.83 MHz. agrees well with the
listed theoretical (QED) value, ™ which does not contain a
precision estimate.

Figure 5 gives the total power flow diagram for the virtual
electron spectral system. The Dirac energy levels contain ali
factors, excluding the Lamb shift. The Dirac energy levels
and the associated spectral line offsets are not directly
observable. Note that the difference of the 2 and 2P offsets
(1057.85 MHz) is directly observable and this frequency is
also the virtual pair driving frequency. The 1S Lamb shift is
derived from an absolute measurement of the 1§ — 25
transition spectral line. There appears to be a 1 MHz
frequency difference in the observed value of this transi-
tion.”* Such a difference could be explained by the virtual
pair coupling system shifting the 1S state by one reference
frame unit or by replacing My in Fig. 3 with u;. shifting £
by approximately 1 MHz. Possibly, an excited state of a
hydrogen system may be produced by differences in the
hydrogen injection nozzle temperature or the hydrogen
dissociator operating frequency.

11. HUBBLE CONSTANT
The basic relationship between the gravitational and
electrical systems was derived as

Sty = @/2)f? (177)
and if inverse coupling is calculated, then
Johy = QIOf? (178)

where f, represents an inverse coupling frequency. This sets
the previous normalized frequency relationship as

JeSeShu = e (179)
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Figure 6 depicts the electron frequency structure in this form,
and the numerical value of £, is calculated as
S = (DO Of, = 2227458 x10°®" Hz.  (180)
This frequency is identified as the Hubble frequency in that
the presently accepted value.™ in hertz, is given as
H =1.296 - 3.241 x10""® Hz. (181)
The currently accepted age of the universe is approxi-
mately the inverse or period of the Hubble constant. or 15
billion years." The inverse of f, is 14.23 billion years.
Therefore, the product of /; and f, can be considered to
represent the cross power flow between the electron’s
gravitational system and the gravitational field. This cross
flow establishes the electron’s position within the gravita-
tional universe. The /. /. represents the self-power flow of
the electron’s electrical system. These cross flows are then
related inversely at the Planck frequency level. The Hubble
constant probably represents the spin or angular frequency
of space which would mean that space, has an inherent
circulation or that the gravitational field contains a finite curl
component with a characteristic frequency of Sy

12. FUNDAMENTAL ELECTRON FREQUENCY
STRUCTURE
There are many ways to represent the frequency structures
produced by the HYDRA model. Perhaps the clearest repre-
sentation is given by redefining the parameter [ such that
angular frequency is set as v/r, or that

w, =v/r=C/r =2nf, (182)
which sets the new definition of f as
Sfo= C2Rr. = C/ak_ = f/a (183)

and define an atomic frequency from the Bohr radius (@)
as
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Figure 7. Fundamental electron frequency structure.

w, =v/r=Cl/a =2nf, (184)
which sets the definition of /f,as
L= C/2ra, = a(C/A) = af. (18%)

Now the frequency structure appears as given in Fig. 7,
which clearly shows the inverse relationships between the
frequency pairs. Both the atomic and nuclear states are
represented on the left side, while the right side shows the
gravitational coupling between the Hubble and gravitational
frequency systems. These frequency pairs are similar to the
group and phase velocities of wave theory and their inter-
change defines the physical atomic and nuclear states of the
electron,

13. PHYSICAL CONSTANT VALUES

Taylor and Cohen‘'” reviewed the status of recommended
values for the fundamental physical constants and, if adopted.
would result in the following new values:
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h =0.620008 211 x10* ] (0.14 ppm)
e=10602176433 x10" C (0.068 ppm)
= 9.109 380 135 <10 kg (0.14 ppm)
a="2973529348 <10 (0.0069 ppm)
= 9.274009836 x10% J T (0.07 ppm)
A= 2420310476 x10 m (0.014 ppm)
(W, pg = Mg )= 2317961 1413 x10* (0.007+ ppm)
a =115906521884 x10* (0.0037 ppm)
S, = 1002096673 4 Hz {0.0069 ppm)
G =006725275 x10" m’/kg-s* (0.14 ppm)

L, =5.390529733 x10™ s (0.028 ppm)
Jo = 1.235589843 x10% Hz (0.014 ppm)
/. =1.063870696 x10%* Hz (0.014 ppm)
J, = 2965379402 x10 Hz (0.014 ppm)

[ = 2586991717 x10% Hz (0.014 ppm). (186)

The following series expansion can be used to develop
calculated physical constant values:

(r/pmg) =1
+ [(1 Ho)/v2t fil1-(a/2m)%)
+ (/DI Hz2)/v21 fi[1-(a/2r))"
- (/81 Ha)/v2t fill-(e/2mF 0 + .., (187)
which yields the value for a,
a =p/pg~1=1159652190 x10?, (188)

which compares with the experimental value, 1.159 652 188 4
%107, at the 0.002 ppm level of precision.

These new values for the constants do not affect the
calculation of the gravitational constant (6.6725275 x
10" m/kg-s), since the earlier value of 6.6725218 x 10"
m*/kg's is in agreement with experimental data, 6.672 59 x
10''* (128 ppm) m’/kg-s, at the 10 ppm level. The change in
the value of Gis 1 ppm and is primarily due to the new value
and precision of h.
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14. COMPARISON WITH RECENT QED CALCULATIONS

Quantum electrodynamics is one of the most important
contributions to modern physics in the present century
While the basic tenets of the theory are elementary. the
application process is extremely complex. The most recent
work involving the calculation of the electron’s magnetic
moment anomaly (¢ ) by Kinoshita and Lindquist** in terms
of the fine structure constant {a ), in the words of Tavlor and
Cohen. " has "advanced markedly in the last 3 vears due o
the Herculean QED calculations of Kinoshita and co-work-
ers.”

This approach does not lead to a closed or exact relation-
ship between these two fundamental physical constants. It
results in an infinite series expansion of the form

a =Clamn+ Clam)y + Cla m)' + Clamy+ ... (189

where each coefficient is evaluated independently. Both C.
and C_ result in negative values and C, is exactly 0.5. This
resultimpliesthat a_is of the form {1 + (a 7)]' *~ 1. but cannot
be reduced to such a form since the coefficients are floating
and evaluated individually. The process is somewhat similar
to polynomial expansion curve fitting. However, for the
expansion of a single value. an infinite number of solutions
is possible. The physical process by which these coefficients
are determined is, in essence, the QED method. Obviously.
this technique is not incompatible with an exact or closed
solution, which is the HYDRA approach.

In comparison, the HYDRA model contains an infinite
number of higher-order term pairs that are connected via
cross-power relationships that are directly related to particle
mass. The higher-order term masses are identified as inertial
mass, while the single zero-order term contains the gravita-
tional mass. As long as no discrepancy is found in the
equality of inertial and gravitational mass, the basic relation-
ship between the fundamental constants can be derived
from the zero-order term, in closed or exact form.

Therefore, HYDRA and QED are not mutually exclusive in
any way. They are not directly comparabie internally since
the QED expansion coefficients cannot be extracted from the
HYDRA model, nor can the gravitational constant (G) be
extracted from the QED model. In principle, the QED
technique continuously recreates the gravitational constant
within the inverse conjugate wave function (Hermitian)
through the renormalization process. The constant G is
probably piecewise scattered throughout the higher-order
QED terms in the form of normalization constants.

However, this QED weakness is also its strength in that it
does not depend on the explicit value of G, which is only
accurate to 128 ppm. Therefore, QED can drive the theoreti-
cally corrected value of a up to the experimental precision
of a, which is accurate to the ppb level of precision. The
weakness of HYDRA is also its strength in that it contains G
explicitly and results in exact solutions. Therefore, the
precision level of G can be improved many orders of



magnitude through the relatonships with a. bi:t not vice
versa. HYDRA describes the magnetic moment inomaly in
the form

1va=Ul+bil-RF =[1+2k0l-R]" (190

1nd moves toward a direct calculation of & which 1s

k= [1+(\ 20 (1=ta 2mr] 7 [tak 2Oy Hol) - (19D
k=1158679702 =10, (192)
or
k= (0498953 858)a 1. (193)

This is a highly accurate value, since G was evaluated to a
high degree of accuracy with the current value of a_ Inother
words, HYDRA does not calculate the value of a, directly.
since G is so poorly known. If G can be determined to the
0.1 ppm level experimentally. then the independcntly calcu-
lated value of a, by HYDRA will have considerabl > meaning.
HYDRA's value, within the context of the QED c ilculations
to extend the accuracy of a_to a, is that the accuracy of a,
and the other constants (h, e etc.), whose accuracy is
extended by QED, can now be extended to G. Explicitly, this
relationship is given by

(1+20(1-RI''-1=a,
= C(a/m) + Cla/m) + C(a/m) + Cla/m)" + .., (194)

which has combined the strengths of both QED and HYDRA '

and eliminated the weaknesses of both, since G is explicitly
contained in the evaluation of & If one evaluates the
numerical value of kfrom a_, an expansion can be developed
of the form

2k/(1 - k) = (1.013 318 851 ) (ntar), (19%)
which produces the following expansion:
a, = [1+(1.013318851)(ma)}"* - 1; (196)

a_ = (1/2)X1.013318 851)(ma) — (1/8)(1.013 318 851)4 ()’
+(1/16X1.013 318 851 (ra)® + ..., (197)

or in terms of o/,
2&/(1 - k) = (0.102 670 665 4Xa/T0), (198)
which results in the following expansion:

a, = (1 +(0.102 670665 4Xa/mI" - 1; (199)
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a =1(12)x0.102670 003 4Ma T
— (1 $)0. 1026706654 (a T

+ (1 16M0. 1026706065 1 ta )7 + {2000

and is closer to the QED expansion torm. but the first-order
term coefficientis a factor of 10 less than 0.3 [t should alwavs
be remembered that the expansions for HYDRA equatons
are not necessary, since these relationships are exact solu-
tions: but expanding the HYDRA equations mav be usetul in
comparisons with other techmques such as QED that must
be developed within the context of an expansion.

Both HYDRA and QED are valuable tools to analvze
physical processes. Common elements between them are
that postulated virtual particles and interactions play an
active role in these processes. The higher-order terms in
HYDRA contain virtual particle coupling constants that can
be worked backwards to develop particle coupling con-
stants or matrices. QED expands each coefficient into
multiple virtual particle interactions (vertices) so that each
expansion term contains the interaction of virtual particles
operating as higher-order corrections to each term (muon.
tau. weak particles) in the form of currents.

While the algebraic comparisons of HYDRA and QED are
somewhat abstract, a simpler analogy can be drawn. HYDRA
focuses on power and resonant frequencies within the
context of a system operating at rated power (quantized
system). If one owned a factory whose lighting system
operated at rated power and contained a thousand light
bulbs, the operating power could be determined in two
ways. One would be to send a crew out into the factory and
have them log the power of each light bulb and add them up.
This is the QED approach. An alternate solution is to go to
the power substation that feeds the warehouse and deter-
mine the rated power of this source. This is the HYDRA
technique, since the two values must be identical. The load
must equal the source power. The weakness of HYDRA is
that it does not give the power level of each individual light
bulb. The weakness of QED is the effort necessary to
calculate the total power. While this is a very simplistic
comparison, it is a valid and useful viewpoint.

15. THE ELECTRONIC TANK CIRCUIT

The basic concept considered in this section deals with the
possible mode of interaction berween two charged particles
without specifically addressing the nature of the coupling
fields. It essentially models the two particles as a coupled
resonant system or tank circuit with a primary and secondary
system. This is similar to a resonant tank circuit in a radio
frequency transmitter.

The electron has a characteristic resonant frequency ( slow
wave) of C/\_, orabout 10 Hz. Italso resonates gravitationally
at about 103 Hz and contains a spin cross frequency of about
10 Hz. The free space (e, resonance is the high frequency
value, and we will consider this as its physical space
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resonance. although free space te ) may respond in such .
manner to permit direct f, coupling as well us 107 Hz
coupling. which would electrically make the electron appeur
to have a physical size much greater (107 than its € value

Therefore. one can take the posiion that all frequencies
that exist or circulate in the electron svstem modulate the
main (carnier s frequency of 107 Hz The resonant tank circunt
concept then requires that energy transter between particles
occurs through modulation impressed on the high-
frequency carrier. Low or significantly oft-resonance fre-
quencies cannot directly couple from primary to secondary
circuits unless the quality (Q) of the resonant circuits is
extremely low. Of course. atomic and nuclear resonances
exhibit the highest Q values of any systems known to exist.
High-quality microwave circuits can be constructed with Q
values of several hundred thousand. while atomic spectral
lines exhibit Q values in the millions.

Quality Q in this context can be defined as the spectral
frequency divided by the spectral linewidth in hertz. without
thermal broadening. The nuclear electron broadening is
probably less than 1 Hz. which would set the Qvalue at 107,
but is likely much higherand on the order of 10" This means
that the electronic tank circuit cannot accommodate modu-
lation frequencies of 10® Hz (C/r,) or 10'” Hz (aC'A.). but
could theoretically transfer a spin frequency (10 Hz) if the
Qis as low as 10%. The gravitation frequency of 10 Hz can
easily be transferred with a Qof 10* and is certainly possible
even with 2 Q of 10%. With this hypothetical concept of
resonant circuit free space coupling, the modulation of the
circulating currents can be addressed.

There are many possible choices of modulation concepts
(amplitude, frequency, phase, sideband. or even pulse), and
we will use amplitude modulation as the selected example.
Obviously. this modulation concept opens up many poten-
tial areas of investigation. The low-frequency gravitation
current would produce an upper and lower sideband
frequency that is deviated from the carrier frequency (10%
Hz) by the gravitation frequency (10 Hz). The upper
sideband may be modeled as 180° out of phase with the
lower sideband frequency, which we will take as our phase
reference (i.e., the lower sideband signal is the phase
reference). These sideband signals exist with or without a
carrier (charge) signal.

When two particles interact (primary and secondary
circuits), they simply phase lock the upper and lower
sidebands and exchange energy (attract). With no carrier
(charge) frequency present, this interaction is equivalent to
a double sideband radio frequency (RF) system. Essentially,
the neutron and charge neutral atom could be viewed as a
double sideband RF transmission system.

The circulating atomic electron simply suppresses the
carrier frequency energy or signal, but phase locks onto the
sideband energy and effectively adds to the sideband energy
by an amount equal to its gravitational mass energy. Thus the
gravitational signal increases by an amount equal to the mass
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energy of the electron. The two sidebands create a phase
reference svstem (since they are 130 out of phaser and set
the platform for other signal tforceinteractions: They also
set up o independent pathwavs tor energy transter. This
establishes the phase reference svstem for the strong carrier
icharge interactuon or energy coupling. The carner signal
v introduced as being either <90° or =907 out of phase with
the reference lower sideband. which permuts two tvpes.
+and -

If one creates a charged svstem where the two sidebands
are shifted 180°, the svstem relocks the sideband phases. und
the end result is that the charge carner shifts 180° This
simply means that the originally created charge sign changes
A simple example would be that the positron is created
originally with a negative charge. but with the sidebands
shifted 180° from that of the electron. When the electron and
positron sidebands relock phase. the resultant positron
appears with a positive charge phase. If the electrical carner
system is then taken that phase relationships of the same sign
repel and of the opposite sign attract, then we have the
electrical force interaction system. Therefore. energy is
transferred through the carnier (charge) frequency and the
two sideband (gravitation) frequencies.

Much work is needed on this modulation concept. and this
example is at a very elementary level. but seems to be a
reasonable approach. Such an approach would be critical to
the development of a model that describes how the HYDRA
current-produced fields interact.

16. FUTURE RESEARCH

The cross-coupling matrix requires much work and should
be developed to the point that it can be compared with
existing nuclear resonance models. Pinpointing the quark
resonances will help to construct a HYDRA model of their
structure and to predict charge color interaction. This may
simply be a phase relationship difference between the basic
quark charge or the color charges may. as their title indicates,
be charge-characterized by different frequencies. just as
gravitational charge (mass) is represented as electric charge
functioning at a very low frequency. The nuclear shell model
should be examined to see if maximum action coefficients
can be developed to explain such observables as magic
numbers.

Theoretical field work will require considerable effort
along with a reconciliation with the general theory of
relativity. The HYDRA model goes directly to the field
sources or currents. The proposed modulation concept does
not include any cross field interaction. One approach would
be to construct displacement currents. Perhaps including
some virtual particle within the structure of general relativity
would produce additional relationships. By hypothesizing
a virtual electron system in vacant space. one might recon-
struct the HYDRA model or something equivalent. Neverthe-
less, the HYDRA model can be worked outwardly to con-
struct resultant fields.
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The atomic structure work involves the development of
cross-current equations within the spherical cavity formed
by the charge motion. This should (electrically) reproduce
the Schrodinger wave equations and approaches similar to
Russell=Saunders spin orbit coupling schemes. It may pro-
duce insight into the origin of selection rules. Initialiv, 1t
seems that this can be done directly without normalizing the
wave function to produce the Hermitian conjugate (inverse)
wave function, since the HYDRA model should produce this
directly in the form of 4 gravitation energy wave tunction.

Much interesting work can be done with the magnetic
equivalent of the gravitation tield concept. This is a crucial
component of the HYDRA model. Its existence may be
demonstrated within the framework of astronomical phe-
nomena. Certainly, measuring it in the laboratory would be
a challenge. Hypothetical interactions can easily be devel-
oped by drawing a direct analogy with Maxwell's equations
and using €  and p_ as well as the concept of mass currents.

17. ADDITIONAL COMMENTS

The HYDRA work began several years ago as a back-of-
the envelope calculation of the natural electron frequencies
that may be present in the upper ionosphere when con-
sidering possible driving frequencies within the earth—
ionosphere cavity. These low trequencies form in the 3 Hz
- 30 Hz range and have been the object of study for nearly
a century. This led directly to the estimate of spin and
gravitation frequencies that appear in the HYDRA structure.
The only applicable value found was f,, which isabout 1 Hz.
close to the range of investigation with 21 f,, barely falling
into this range. This led to the discovery of the hypothetical
normalization relationship presented in the first paper and
later derived from first principles. The HYDRA work has now
taken on a character of its own and is a valid area of research
in its own right. We propose to continue it, but separate from
the earth—ionosphere project. This paper concludes the
HYDRA work as developed to this point at this time.

One might pose the question, Why was the HYDRA
approach not applied during the early development of
quantum physics early in this century? The answer is this:
while Maxwell's equations existed, they were not well
understood, and their practical applications did not exist
during this early period. For example, there were no radio
transmitters in those days, much less single sideband radios.

Electrical and mechanical researchers were separated by
astronomical distances, not to mention the different systems
of units that made communication difficult, if not impossible.
It was natural that the first model of the atom was mechani-
cal. Most electrical physicists, such as Steinmetz, were more
like electricians and used that title frequently. Theirattention
was focused on the development of electrical power and
communication systems.

Quantum mechanics was not a major area of interest,
although electrical wave transmission theory did parallel the
Schrodinger wave approach, but no analogies were drawn.
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Electrical circuit resonance was just becoming an under-
stood and practical phenomenon. No one denved the
gravitation—electric frequency normalization equations.
Eddington. Planck. and others worked with specific numer-
cal values, but never applied them to cross currents and
theretore did not develop these critical frequency relation-
>h1p5,

Einstein developed field equations. but lacked cross-
connecting currents and therefore was missing the relation-
ships necessary to calculate the gravitation constant or the
gravitational coupling constant. The lack of precise data on
the magnetic moment and its associated anomaly hampered
progress. although 1t was well known that this anomaly
existed.

The individual who could have produced an electrical
resonance model of the electron early in this century was
the master if not inventor of electrical resonance and power
— Nikola Tesla. His research and patents in both power and
radio are outstanding. His radio patents were recently ruled
to precede those of Marconi. and he should rightfully be
credited with the invention of radio. His invention of the ac
power system that electrifies our modern society is not
disputed. It is indeed unfortunate that this genius was
ostracized by the scientific and financial community to such
an exrent that he was unable to contribute to the early
development of modern physics.

18. SUMMARY

The thick shell (spherical cavity) model of the electron was
developed along with associated energies. The Rydberg and
Hartree energy reference frames were further discussed.
Muon, tau, SS, and 5S2 lepton masses and moments were
calculated along with the Fermi constant and a Lamb shift
concept. The full HYDRA cross-coupling matrix was devel-
oped, and the specific coupling constants were calculated
for values of mand nequal to 3. The concept of the electron
as a resonant tank circuit was discussed as well as the
potential application of modulation theory. Parallels were
drawn with existing theories and models. Future research
and applications were discussed. The early development of
quantum mechanics was reviewed along with the absence
of an electrical resonance model of the electron.
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Résumé

Cet article continue le développement du modele HYDRA et un concept physique du
modéle par une coquille sphérique est introduat Les référentiels de Rydberg et Hartree sont
expliqués. la matrice compléte des “connexions croisées " est developpeée. et les concepts de
modulation sont discutés. Enfin. les domaines de recherche future et les applications

potentielles sont presentees
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